


etterCrops 
v'iPLANT FD 


January 1939 10 Cents 











The Pocket Book of Agriculture 
























AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 


crop management is available for distribution. We shall be glad to send 


Potash Pays on Grain (South) 
Greater Profits from Cotton 
Tomatoes (General) 
Asparagus (General) 

Vine Crops (General) 

Sweet Potatoes (Mid-Atlantic) 





K-2 Potash Increases Corn Yields Follow- 
ing Sweet Clover 

11-5 Connecticut Valley Soils Need Potash 

I-S Apple Trees Need Balanced Diet 

1-6 Virginia Tobacco Needs Potash 

K-6 Fertilizing Pennsylvania Cigar-leaf To- 


bacco 

HH-6 Flower Symptoms Warn of Food De- 
ficiency 

NN-6 Ohio Checks Fertility Needs of Vege- 
tables 


QQ-6 Fertilizer Distributors for Seed Drills 

D-7 Successful Strawberry Practices in the 
South 

E-7 California Prunes Respond to Potash 

H-7 Potash for Cotton in the Delta Foothills 

J-7 Meet Indiana’s 1936 Onion King 

K-7 The Tung Oil Industry in Mississippi 

M-7 Better Crops of Better Quality (Corn) 

N-7 Will Potash Benefit Your Apple Orchard 

R-7 Results with Potash in Eastern Virginia 

U-7 — for Better Asparagus (North- 
east 

W-7 A Modern Pioneer—J. W. Hadden 
(Cotton) 

X-7 On Apple Orchards Use ‘“Congenial”’ 
Fertilizers (Northeast) 

Y-7 Asparagus in Ontario 

Z-7 Apply Boron to Prevent Darkening of 
Turnips 

BB-7 Fertilizer Response on Colby Silt 
Loam 

CC-7 Replace Plant Food Losses in Crops 

GG-7 Shall It Be Soil-mining or Soil-building 

HH-7 High Potash Fertilizers for Fall Use 

JJ-7 Atkinson Demonstrates That It Can 
Be Done 

LL-7 Fertilize to Control Cotton-belt Erosion 

MM-7 Raising Quality Fruit on a Large Scale 

NN-7 The Use of Soil Tests in Conservation 

O0O-7 Study Starvation Signs on Tobacco 
and Cotton 

UU-7 Better Yields of Better Cotton 

VV-7 Diagnosing Fertility Needs of Orchards 

XX-7 We Met the Change in Burley Tobacco 

ZZ-7 Crotalaria Is Good fer Southern Soils 

DDD-7 Growing Tomatoes with Chemical 
Fertilizers 

EEE-7 Mississippi “Sweets” Need More 
Potash 

B-8 Commercial Fertilizers in Grape Growing 

D-8 Raising Pure-bred Seed for the South 






INVESTMENT BUILDING 


these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 





Reprints 





AMERICAN POTASH INSTITUTE, INC. 


Southern Tobacco Recommendations 
Grow More Corn (South) 
Fertilizing Small Fruits (Pacific Coast) 
Potash Hungry Fruit Trees (Pacific Coast) 
Better Corn (Midwest) and (Northeast) 
The Cow and Her Pasture (Northeast) 


E-8 Rapid Chemical Tests Show Soil Needs 

F-8 Using Soil Tests To Get the Picture 

H-8 Fertilizer Developments in Mississippi 

I-8 What’s Wrong With Your Alfalfa Crop 

K-8 Safeguard Fertility of Your Orchard 
Soils 

L-8 Soil Tests Improve Canning Crops 

M-8 A Primer Explaining Cotton Disease 


Control 

N-8 Out of the Wealth of Our Soils 
(Midwest) 

0-8 Corn Can Be Grown on “Frenchy” Soils 
(South) 


P-8 Profitable Cows Need Productive Pasture 

Q-8 Corn on Alkali Soils Responds to Potash 

R-8 New Approaches to Potash Fertilization 

S-8 Mr. Pender Specializes in Asparagus 

T-8 A Balanced Fertilizer for Bright Tobacco 

U-8 Tomatoes & Cucumbers Reveal Diet 
Needs 

V-8 Our Responsibility with Manure 

W-8 Red Raspberries Need Complete Fer- 
tilizer 

X-8 Can Sea Island Cotton Return to Geor- 
gia? 

Y-8 Potash Is Needed in Southern Illinois 

Z-8 Orchards Differ in Fertilizer Needs 

AA-8 Were the Professors Wrong? 

BB-8 Permanent Clovers for Permanent Pas- 
tures 

CC-8 How I Control Black-spot 

DD-8 Cooked Potatoes Blacken Because... . 

EE-8 Quality Potatoes from Muck Soils 

FF-8 Potash Saves Alfalfa, Clover, and Soy- 
beans 

GG-8 Soil and Fertilizer Needs of Apple 
Orchards 

HH-8 Boron Deficiency Becomes a Problem 
in Michigan 

II-8 Balanced Fertilizers Make Fine Oranges 

JJ-8 Earn Soil Payments with Winter Le- 
gumes 


KK-8 Extra Potash & Borax Grew Good 
Celery 

LL-8 High-quality Tomatoes Must Have 
Potash 


MM-8 How to Fertilize Cotton in Georgia 

Orchard Fertilizer Practices Determined by 
Diagnosis 

How to Determine Fertilizer Needs of Soils 

Some Results of Mineral Deficiency Studies 


WASHINGTON, D. C. 






















iP 


ae ro 








, 


EE 








-BetterCrops 
YPLANT F@D 


The Whole Truth—Not Selected Truth 


R. H. STINCHFIELD, Editor 
Editorial Office: Investment Bldg., Washington, D. C. 








VOLUME XXIII NUMBER ONE 





TABLE OF CONTENTS, JANUARY 1939 


Half a Hundred 


Jeff Passes the Semi-centennial 












° * 
Shallow Soil Orchards Respond to Potash 6 
]. R. vanHaarlem and G. H. Dickson Interpret 
Experiments 
Looking at Cotton from a New Viewpoint 9 
Timely Recommendations by F. H. Jeter 
Land Use as Related to Soil Fertility 12 





T. H. Blow Discusses Conservation in Vermont 





Fertilizing Hops for More Profit 14 
M. E. McCollam Reviews Current Data 


WPA Aids Wisconsin to Test Her Soils 
A Report on Soil Building by C. ]. Chapman 


What Seeds Mixtures Make Better Pastures? 18 


Ford S. Prince Compares Varieties 












How to Prevent Fertilizer Burn 21 
By William H. Ross and Lawrence M. White 







American Potash Institute, Inc. 
Investment Building, Washington, D. C. 


J. W. TurrentTine, President and Treasurer 
G. J. CauistER, Vice-President and Secretary 














Snows make woodland trails beautiful but precarious. 








q 
7 


a A ti AOI Hernia ncnaariaeacs 


nk ann Mn ek Re 





PUBLISHED FOR THE AMERICAN PorasH Institute, INc., INVESTMENT 
Burtpinc, WasHincTon, D. C., Susscription, $1.00 ror 12 issues; 10¢ PER 
Copy. CopyricHt, 1939, sy tHe Betrrer Crops PuBLIsHING CORPORATION. 


Voi. XXIII 


WASHINGTON, D. C., JANUARY 1939 No. 1 


The first half 
is the hardest— 


Half a Hundred 
By Off OM eomid 


O REACH life’s semi-centennial with full senses but no more sense 

than originally is a physical achievement, if not a mental one. This 
is a confession, not an apology. During my “roaring forties” numerous 
solicitous readers have sought the publishers asking whether I was as 
young as I seemed to be, or as old as I pretended to be; and whether 
they had picked a young journalist out of pity, or hired an old hack 
out of a job. To which I now reply that they probably have done both! 


By actual count, I find that the toler- 
ant publishers and the more or less 
regular readers of mine have permitted 
more than one hundred essays to come 
forth under my labored parturition. 
The parent of so many waifs and strays 
surely has something to account for; 
but at least they cannot charge me with 
holding a “family reunion” with all the 
brightest ones served up between covers. 

Anyhow, for more than a decade my 


mental offspring have danced a sort of 
amateur overture as a curtain raiser to 
the erudite lectures and scientific papers 
coming in their wake. 

And for all this favor, much and 
many thanks! Now and then some 
kindly critic slapped them down for 
unseemly antics, but more often they 
have been unduly sugar-plummed with 
undeserving praise. Yet despite this 
charitable encouragement, none of these 

















4 


journalistic juveniles of mine have ac- 
quired fame or brought their papa 
revenues in royalties. Indeed, we fear 
too many of them slumber in the “grave- 
yard of the grinds.” 

Naturally, the first tool an essayist 
needs is creditable ideas. One might 
assume that by fifty years a writer would 
have absorbed either enough wise 
friends and mentors or enough firs.- 
hand experience to reinforce his pen. 
In this case the credit (or the blame) 
must go to the former, relatively few as 
those friends may be. For experience 
itself, in these hectic days of great ad- 
venture, becomes of indifferent value to 
one whose horizons are provincial and 
whose life is plain. 

To this end, therefore, it has not been 
my fortunate lot to dazzle or delight 
you with the passing wonder world. I 
have been unable to weave the spell of 
modern romance on such fetching fea- 
tures as airplane piloting, big game 
hunting, biochemical or metallurgical 
research, duplicate bridge, or the ulti- 
mate outcome of the triangular puzzle 
between capital, labor, and agriculture. 


ACK of experience sometimes saves 

a man from betraying his own 

limitations, if he exerts some self-con- 

trol. To say the least then, my brogans 

have been kept on terfa firma, close to 

the soil which this worthy periodical 
favors. 

A second requisite is the time element. 
“How do you find time for that?” Well, 
many of my noblest hunches have come 
as I pounded the typewriter while my 
patient helpmeet was stoking the fur- 
nace, putting on the storm windows, or 
sewing buttons on my breeches. Some 
of my highest flights of rhetoric have 
come after the grocer has put in his bill. 
And yet again, my jolliest moments cor- 
respond to the departure of winter or 
my mother-in-law! Yes, indeed, you 
can always find time for anything, if 
you make somebody wait! 

But in all seriousness, the element of 
domestic sympathy (which nurses small 
ideas to full maturity) has been my 
precious privilege from first to last. A 
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noisy, bombastic style such as I assume 
usually covers a multitude of misan- 
thropy. A touch of superlative confi- 
dence noted in my mannerism only 
masks a sad case of “introvert inferior- 
ity” worthy of a mental clinic. 


HE ones who have had to live with 

me regularly, therefore, and whose 
confidence in myself exceeded my own, 
are really the masters of the situation. 
Had they driven me to the woodshed 
or the attic with my ancient grouches 
and battered Corona, I might have taken 
to poetry, even air-cooled with alcohol! 
So the tolerance of my constant comrades 
has helped to keep me right-side-up. 

I hope these personal allusions merely 
serve their intended purpose—to mark 
a common milestone which many of us 
have reached as the old year ushers in 
the new. Either essayists or more prac- 
tical persons have times when they in- 
dulge in day dreams, with future hopes 
limited by a lengthened past. 

When any normal fellow reaches his 
fiftieth year he has reveries of a different 
tone than the pipe dreams of ambitious 
youth. He has to admit in private self- 
analysis that much he can ever hope to 
achieve has been achieved in the usual 
measure of worldly success. It is very 
much easier to succumb to lassitude and 
wishful thinking than it is to fret and 
fume or do and dare. 

Of course, exceptional men of robust 
minds and bodies, the persistent extro- 
verts, the engineering, domineering, 
pioneering fellows, belong in a world 
apart, and I suppose it does one no good 
to envy them for their spiritual virility. 
To do so I presume is a kind of bitter 
back-biting of our ancestral germ plasm 
—a measly, unkind, and unworthy atti- 
tude for a middle-aged gent to take. 

For if a chap is born with an inherited 
dose of shyness, indecision, self-criti- 
cism, and humility, along with ordi- 
nary “talents”—or even with a strain of 
genius—he will have a tougher struggle 
with the world than one of the strutters 
who seem destined to dominate. Hence 
his major task is to conquer the sluggard 
he dresses, shaves, and feeds; and that 
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fellow is not just himself, but part ot 
his parents and grandparents too, willed 
to him by natural circumstances. 

And moreover, he has had another 
psychological job to consider all his life, 
and that is the constant reminder that 
unless he does reform that cuss in the 
mirror, the natural result will be to 
transmit and perpetuate a few of 
those same foibles. The kids will not 
only have inherited 
some of the family 
traits, but associa- 
tion with the old 
man every day 
means unconscious 
absorption of some 
of the brambles he 
has added to the 


family tree besides. 


OW happy it 

is, however, to 
witness a sudden 
flare of grade A intelligence in the chil- 
dren, that by no stretch of tribal tradi- 
tion may be laid to any august ancestor 
of your own. The mystery is easily 
cleared up—to wit, that your greatest 
success was when you married whom 
you did, and when you settled in a place 
where they had good schools. How easy 
it would have been to have married 
somebody with no more spunk than 
yourself, thus giving your offspring a 
double hazard! Count that day your 
best one when you stumbled to the altar 
and hitched your creaking cart to a 
regular streamlined comet! Why worry 
over the shortcomings of a few ances- 
tors when you have checkmated their 
minus qualities by a union with a nobler 
clan? 

In a realistic way, our greatest gift to 
the nation is the kind of kids we let 
loose upon the American scene. Most 
of us cannot boast any startling new 
contribution of our own, so we depend 
on posterity to perform where we failed. 
It sustains me to know that where I 
have fizzled, my offspring will have a 
chance to conquer. 

This is a daring stand to take lest 
I offend a score of childless wedded 
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friends and loveless bachelors. But I 
am still convinced that at least this much 
comfort is due us parents for curing 
croup and washing diapers. 

On the other hand, one should not 
expect too much wonder-working from 
the next generation either. If they 
maintain self-respect and keep their 
heads clear and their hearts clean, par- 
ental ambitions can afford to discount 
any lack of Lind- 
bergh or Orson 
Welles in their 
make-up. 

For you and I 
know definitely 
that the job of be- 
ing a successful citi- 
zen during the next 
fifty years means 
tougher competition 
than we met in our 
own less univer- 
sally educated 
world. Whether we raised the stand- 
ards ourselves, or whether we hired 
schoolmasters to do it for our young- 
sters, makes little difference. The world 
has moved so fast since we quit school 
that the books we studied and the scien- 
tific principles we imbibed are buried 
deep in the rubbish of museums. 

No former span of forty years in 
American reckoning has swamped the 
populace with so many intricate marvels 
and so much newly found technical in- 
formation as the four decades since you 
and I were bedazzled out of our stodgy 
Victorian adolescence. 

When we were growing up our older 
folks could often keep step with us in 
our mental gymnastics and even put the 
spur to us on sundry occasions by apt 
proverb and select example. Yet some 
of us today have been dumb and uncon- 
soling to our children, not for lack of 
tenderness, but just for want of training. 
Our kids grew up in and with a world 
as different from our own as the pony 
express differs from the radio news- 
caster. 

In the Earl lecture series of 1938 for 
the Pacific School of Religion, my friend 

(Turn to page 47) 




















Shallow Soil Orchards 


Respond to Potash 


By J. R. vanHaarlem and G. H. Dickson 


Horticultural Experiment Station, Vineland, Ontario, Canada 


ROP reaction to a deficient nutritive 
condition has become a standard 
yardstick by which we judge many of 
our nutritional problems in the orchard. 
Based on pot-culture and orchard ex- 
periments, the leaf symptoms resulting 
from the more common deficiencies are 
now recognized as a reliable guide for 
the correction of the condition. 
A very outstanding illustration of 
potassium deficiency occurred in a block 
of 1,500 Salome apple seedlings in one 


FIG. |. COMPARISON OF THE MEAN AREA OF X-SECTION OF THE 


of the Station orchards planted in 1931. 
During the growing season of 1932, 
marked foliage injury appeared on these 
trees. It looked like spray burn, but 
since this orchard had not been sprayed, 
it could not have been the result of 
spray. The work of Dr. Wallace, et al., 
in England, had shown that a very low 
potassium level could result in this type 
of injury to the foliage. Consequently, 
it was decided to apply potash fertilizers 
to these trees that fall. The experiment 
planned at that 
time was not laid 


TRUNK IN INCHES ON THE THREE PLOTS IN 1932 AND 1937, OUt with the idea 


’ (C= CHECK). 


MEAN AREA OF X~-SECTION OF TRUNK IN SQUARE INCHES. 





of a definite ex- 
periment, but 
more of a “try and 
out” system. 

The trees were 
laid out into three 
main blocks, and 
the fertilizer was 
applied on the 
checkerboard de- 
sign, so that every 
other tree in each 
row would be fer- 
tilized, and oppo- 
site these trees the 
trees in the next 
row would be 
checks. Therefore, 
in looking at the 
diagonals of such 
a block, we would 
have one diagonal 
treated and the 
next a check, etc. 
In one block, mu- 
riate of potash was 
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Fig. 2—Diagonal view in Plot 1. The outside rows were treated, the center row is the check. 


applied, superphosphate in the second, 
and a combination of the two in the 
third. 

Because surface applications of min- 
eral fertilizers would not reach the roots 
quickly, the soil was dug away from 
the trees for a radius of 3 feet and to a 
depth of 4 or 5 inches, sufficient to 
expose the top roots. The fertilizer was 
then sprinkled over this area and the 
soil put back. The first application 
was made during the fall of 1932 at the 
rate of 14 pound muriate of potash and 
¥%, pound superphosphate per tree. 

The response to the potash treatments 
the following year (1933) was very 
striking. The trees in plot 1 which re- 
ceived potash only showed practically 


no foliage burn during the first half of 
the season. The effect on plot 2 re- 
ceiving phosphate only showed limited 
correction of the leaf scorch, but did 
show a marked increase in growth of 
rape under the fertilized trees. Plot 3, 
receiving both phosphate and potash, 
showed practically no leaf scorch. How- 
ever, leaf scorch was not as prevalent in 
this block, which could be attributed to 
a difference in the depth and physical 
characteristics of the soil, as will be ex- 
plained later. As the leaf scorch was 
gradually increasing in plot 1 during 
1934, a second application of muriate of 
potash was made at that time. Table I 
gives some indication of the prevalence 


TABLE I.—DEGREE oF LEAF ScorcH INJURY AND NUMBER OF TREES AFFECTED 





Plot 1 Plot 2 Plot 3 
Injury Check K. Check  P. Check PK. 
RG Nix 6's hepa. bbl e dA 14 1 18 14 5 0 
Nis. sivies. Sh Whip ison. manip ie iat 27 2 14 21 27 5 
adm 5 knee eu SOK EKER 6 6 11 7 22 13 
a hive iveas ene xenenees 1 15 4 6 22 20 
NS PARR eee et ey 1 25 2 1 21 54 
ES Poveda se es ess vepke se 49 49 49 49 97 92 
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of the injury in the various plots on 
July 16, 1933. 

To measure the effect of the fertilizer 
on growth, diameter measurements were 
taken annually, beginning in Novem- 
ber 1932. No diameter measurements 
were made at planting time, but as 
the trees were out of the same plot 
and planted at random, it is unlikely 
that there were significant differences 
between the plots at that time. The 
average diameters in November 1932 
were as follows: Plot 1, 0.68 inches; 
Plot 2, 0.61 inches; Plot 3, 0.72 inches. 
It will be noticed that the trees in plot 
3 were somewhat larger than those in 
the other plots, indicating an early re- 
sponse to the better soil conditions 
which later were found to exist in that 
plot. 

Figure I shows a comparison of the 
growth made by the three plots since 
the fertilizer was applied in 1932. The 
figures are based on the area of x-section 
of trunk, since this affords a fairly ac- 
curate comparison of the relative sizes 
of the treated and non-treated trees. The 
increases in growth (1932-1937) of the 
treated over the non-treated were: Plot 


1, (K alone) 297.99; Plot 2, (P alone) 
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Fig. 3—View of a treated tree and its check, showing comparative size of typical trees in Plot 1. 


131.7%; and Plot 3, (PK) 127.7% of 
the checks. It is at once apparent that 
the treated trees in plot | are the largest 
in the orchard. It is also apparent that 
the trees in plot 1, receiving potash 
alone, have made a much greater 
growth response than the trees in plot 
3 receiving a combination of phos- 
phorus and potash. 

Some of this difference can be at- 
tributed to the fact that plot 1 received 
a second application of potash whereas 
plot 3 did not. Another explanation is 
that the soil in plot 3 is both deeper and 
of better texture, as is shown in the 
mechanical analysis. These data are 
given in table II. Because of these better 
soil conditions the check trees made bet- 
ter growth rates than in either plots 1 or 
2, and the differences between treated 
and non-treated are not as striking. 

Since there was such a large increase 
over the check in plot 1, one would as- 
sume that the mineral levels in the vari- 
ous plots must have varied greatly, and 
that a starvation condition in plot 1 was 
immediately satisfied by the addition of 
potassium. However such was not the 
case. The analysis of soil samples taken 


(Turn to page 41) 
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Looking at Cotton 
from a New Viewpoint 


By F. H. Jeter 


Editor, Agricultural Extension Service, Raleigh, North Carolina 


HAT would happen, one might 
ask, if cotton received the same 
pampered attention as that given a fine, 
young, beef bull, from which less profit 
is expected? Or if growers really ap- 
plied the knowledge they possess about 
how cotton can be grown successfully? 
Or if they even gave cotton the same 
chance for quality production as that 
given to flue-cured tobacco? Or if— 
but why go on? 
Apparently it is a fact, in the South- 
east at least, that most growers consider 
the cotton situation hopeless. They 


grow cotton because they have always 
grown it and because it rounds out the 
established farming system, keeps labor 
occupied, and does bring in some kind 
of income even if only a government 
check. 

The other day I sat in the office of 


J. S. Wilkins, farm agent of North Caro- 
lina’s second largest cotton-growing 
county, Cleveland, renowned for its 
high quality lint, and there heard a 
sturdy old man expound this defeatist 
policy with more vehemence than I had 
ever heard before. “Cotton is done for,” 
he thundered. “Everybody has gone to 
growing it, and this here rayon and 
such is pushing it out of the market. 
Nobody wants it. Nobody wears cotton 
goods any more. I can make more 
money with turnip salad than I can 
with cotton. It’s gone, I tell you,” and 
he pounded his argument home with a 
resounding blow on Mr. Wilkins’ desk. 

I ventured, somewhat timidly, I'll ad- 
mit, in view of his dogmatic attitude, to 
remark that the Southeast could go into 
quality production. I mentioned some- 
thing about lack of warehouses, cot- 





Cotton like this is worth fighting for. It grew on F. G. Currie’s farm at Laurel Hill, North Carolina. 
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ton gins, transportation, and financing 
in Brazil, Central Africa, and other 
foreign producing areas. But the good 
old grower glared at me with an air of 
finality and said, “I’m going to sell my 
land. That’s what I think of cotton.” 

But even from where we sat, I could 
see through the window a textile mill 
that manufactured a high grade of 
beautiful cotton tapestry. All through 
the piedmont country I knew there were 
hundreds of other textile mills, those 
making tire fabrics in Gastonia, the 
great towel factories of Kannapolis, and 
other great mills employing thousands 
of men and women. Even then ] was 
wearing a worn shirt, and I could see 
that the one possessed by my good old 
saint was somewhat in need of replace- 
ment. I knew too that there were 
thousands, perhaps millions, of others 
in these United States who were in the 
same fix. There are thousands of homes 
also where there are few extra sheets or 
pillow cases, and if unexpected guests 
were to arrive there might be some em- 
barrassment. 


Cotton Has a Place 


The thought came that perhaps cot- 
ton is still a crop worth fighting for. 
Of course, one will admit that the mar- 
ket has become restricted. It is equally 
as well known that exports have fallen 
off in these new days of dictators and 
intense nationalism and self-sufficiency. 
It is true also that cotton growing should 
be considered in its proper light along 
with a live-at-home plan for every cot- 
ton farm. 

But Southern farmers know how to 
grow good cotton. It furnishes an in- 
come in the late fall that is equalled by 
no other crop. It is a beautiful crop to 
grow. It furnishes labor for countless 
rural people and is the bone and sinew 
of the commercial system of the South. 
There is no happier rural scene in this 
weary old world than a small Southern 
town on a Saturday afternoon in Oc- 
tober, when a good cotton crop has been 
harvested and is being ginned and sold. 

Therefore, it was with some secret 
joy that I attended a meeting at the 
Upper Coastal Plain Branch Station 
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near Rocky Mount in Edgecombe 
County in early December and heard a 
group of determined men discuss and 
adopt a battle plan for cotton in the 
Southeast. If the plans adopted by this 
group are carried to fruition, cotton, in 
North Carolina at least, is destined to 
continue as a major farm crop. Among 
this group were some of the most potent 
names in eastern Carolina. There were 
bankers, fertilizer dealers, cotton-seed 
crushers, good farmers, county agents, 
research and extension men from the 
State College, the superintendent of the 
Branch Station, who incidentally is one 
of the best cotton farmers in the State, 
and one or two powerful politicians, as 
well as two “government men.” 


An Organized Attack 


Some days previous to this meeting 
the agronomists, plant-disease men, in- 
sect specialists, and others that might 
be concerned had met in the office of 
Professor C. B. Williams, veteran head 
of the State College Agronomy Depart- 
ment, and had outlined in brief detail 
the essential points in growing quality 
cotton. Mr. Williams read these recom- 
mendations item by item, and after care- 
ful discussion, they were adopted or 
amended as was thought best. The 
men there agreed that more attention 
must be given to cotton growing. 

“Why, if we gave cotton the same 
excellent attention we give to tobacco, 
we could produce good acre yields eco- 
nomically,” declared Millard F. Jones, 
vice-president of the substantial Planters 
Bank at Rocky Mount. “Tobacco is 
petted and pampered from seedbed to 
warehouse. We are careful to prepare 
the seedbed just right. Much attention 
is given to having exactly the right 
amount and kind of fertilizer. The 
plants are suckered, poisoned to con- 
trol insects, cultivated according to the 
best methods, and are harvested and 
cured with back-breaking, sleep-losing 
labor. In the case of cotton, however, 
we use whatever fertilizer is obtainable, 
throw up the beds, plant a few seed, 
give the plants indifferent cultivation, 
and stand by to see what happens.” 
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There was general agreement to this 
declaration. Some pointed out that 
tobacco money seemed to be dissipated 
early in the fall. It was spent quickly 
and, whereas in former days this tobacco 
money was followed by cotton money 
both from the great army of cotton 
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phlet form and then wage a campaign 
to have the methods used by all cotton 
growers possible. 

These recommendations are sound, 
and they cover, in simplified form, about 
all that is needed for successful cotton 
culture. In the first place, the adapted 


James L. Shannon and Herbert Fincher from Matthews Section, North Carolina, inspect some cotton 

plants that just the week before were threatened by an attack of plant lice. A number of plants 

have already died. At first they accused the ladybird beetle (ladybug), but the extension agent 

showed them that the ladybug was getting the situation under control—and she did in less 
than a week. 


pickers and from the planters, now 
such money failed to come into the local 
channels of trade. Or if it did come, it 
was in smaller volume. This cotton 
money had been used in times past to 
clean up debts, pay taxes, and get the 
farm on a sound basis for the next year. 
But now, said the conferrers, when the 
tobacco money is gone, the next step is 
to try to borrow money. 

Perhaps these men were looking 
through rose-colored glasses or had for- 
gotten the actualities of the past in their 
wistfulness for a new deal for cotton, 
like the little boy who returns home an 
adult and finds the old home not the 
magnificent mansion of his youthful 
days. Anyway, the nostalgia was effec- 
tive, because the group solemnly agreed 
that something had to be done about 
cotton. The recommendations of the 
experts were adopted, and the college 
was requested to print them in pam- 





varieties having a staple of 3445 to 
1¥4 g inch were recommended, and these 
were listed. It was advocated that all 
farmers in a community around a pub- 
lic gin should standardize on one va- 
riety. Good seed, treated, and free of 
varietal mixture and weather damage 
were advocated. Soils should be se- 
lected and should be well drained, mod- 
erately fertile, and of the intermediate 
types. Planting should be done in large 
fields so as to have the least possible 
border on woods or other boll-weevil 
hibernation quarters. Land should be 
broken in the fall or early spring in the 
coastal plains, and in the fall and winter 
in the piedmont area. 

The recommendations advised plant- 
ing in from 3- to 34%-foot rows, slightly 
above the level of the land. Fertilizers 
should be applied and ridged on about 
10 days before planting. 
(Turn to page 37) 

















A panorama of a farming section in Orange County, Vermont, showing land class 1 and 2 in the 
valley surrounded by class 3 and 4. This is typical of many sections over the State and calls for 
a considerable amount of planning for the best land use. 


Land Use as Related 
To Soil Fertility 


By T. H. Blow 


County Agricultural Agent, St. Johnsbury, Vermont 


HE Vermont farmer, due to geo- 

graphical location, finds it neces- 
sary to be in a type of farming that will 
find an outlet for the hay and pasture 
he produces and at the same time have 
a sufficient amount of diversification to 
supplement and enlarge his income. 
In a State where the dairy cow popula- 
tion exceeds the human population, 
naturally dairying is of major impor- 
tance, and other diversifications must 
be supplementary to the dairy cow as 
producers of income. 

According to the 1935 U. S. Census, 
some 70 per cent of the land area in 
Vermont is in farms, and the average 
size of farms in the State is 150 acres. 
In this land use 33.6 per cent is avail- 
able for crops, 41.4 per cent is in wood- 
land (including pastured woods), 22.6 
per cent is in other pasture, and 2.4 per 
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cent is other farm land. With aban- 
donment of farms becoming increas- 
ingly prevalent, and a large percentage 
of land in other than crop land, land 
use and land planning become of major 
importance to every Vermont farmer. 
A study of 6,403 farms participating 
in the 1937 Agricultural Conservation 
program in the State shows that of that 
number, 2,591 farms are located in land 
class 1; 2,707 farms in land class 2; 955 
farms in land class 3; and 150 farms in 
land class 4. These land classes have 
been more or less temporary boundaries 
set up to show the variation in the good 
and poor farming areas of the State and 
are defined for such purposes as follows: 
Land Class 1 ‘is that area adapted to 
intensive dairy production. In general, 
this area comprises the level to rolling 
bottom lands in the Champlain Valley 
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and the river valleys. Soils are mostly 
loams or clay loams and are to a large 
extent calcareous. A small area of the 
best terrace and hill lands is included, 
as well as those areas which are free 
from stone and fairly level. Land in 
this class is quite generally adapted to 
the use of power equipment, such as 
tractors and other labor-saving ma- 
chinery. 

Land Class 2 is land well adapted to 
dairying and cash-crop production, but 
which cannot be worked as easily and 
is not as well adapted to the use of 
tractors as the valley lands. In general, 
the class is made up of the better hill 
farms. Soils are predominantly loams 
and sandy or gravelly loams. Stoniness 
and rough topography interfere with 
tillage operations to some extent. The 
proportion of pasture and woodland is 
higher than in Class 1. This class also 
includes some of the heavier clays and 
flood lands in the valleys. 

Land Class 3 includes areas which 
are poorly adapted to agriculture. The 
class is made up for the most part of 
areas of rough, stony, small, hill farms. 
Labor and machinery cannot be used 
efficiently because of unevenness and 
stoniness of the fields, and because 
arable land occurs only in small, scat- 
tered fields. Hay tends to be left down 
for long periods, ‘and 
yields are low. This 
class also includes scat- 
tered areas which are 
excessively sandy. 

Land Class 4 is land 
which,’ because of to- 
pography, stoniness, 
the character of the 
soil, or a combination 
of the three, is def- 
nitely unsuited for 
agriculture and is 
adapted primarily to 
forestry. | 

In this study the 
average soil-building 
allowances per farm 
varied as follows: 
$109.77 in land class 1, 
$89.79 in number 2, 
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$84.34 in number 3, and $72.27 in 


number 4. This variation is due largely 
to more crop land and open pasture land 
on numbers | and 2 than on 3 and 4. 
The earnings per farm also varied 
similarly to the soil-building allowances 
from $81.72 on number 1, $61.28 on 
number 2, $55.55 on number 3, to 
$50.58 on number 4. The average of 
the four earnings was $68.45 or 69 per 
cent of the soil-building allowance. 


Profitable Returns 


The important phase in this land use 
was the part played by fertility needs. 
A total of 84 per cent of the earnings 
was received for using complete fertili- 
zers containing nitrogen, phosphorus, 
and potash, and for the use of lime and 
superphosphate. Superphosphate in 
preparation for new seedings, supple- 
menting manures, and top-dressing 
where other fertilizer elements are high, 
accounted for 39 per cent; the use of 
lime in preparation for new seedings 
and top-dressing, 32 per cent; and com- 
plete fertilizers in preparation for seed- 
ing and top-dressing pastures and hay 
land, 13 per cent. The use and need of 
lime and superphosphate, built up over 
a period of years, accounts for the large 
earnings for these two elements. 


(Turn to page 38) 





A combined dairy and poultry farm in Caledonia County, Vermont. 
This farm shows a narrow valley location with nearness to a lake. 
It falls in land class 1 and is maintained in good fertility by plenty 
of manure and complete fertilizer as top-dressing. The fields on 
this farm are mostly rolling hill fields but are free from stone. 








Fertilizing Hops 
For More Profit 


By M. E. McCollam 


San Jose, California 


NE of the principal hop-growing 

sections of the world is on the 
Pacific Coast in northern California, 
Oregon, and Washington. About 30,- 
000 acres are devoted to this crop, and 
yearly production is usually from 30,- 
~ 000,000 to 40,000,000 pounds. 

The selection of fertilizers for hops is 
naturally influenced to some extent by 
the type of soil they are grown on, but 
probably is influenced more by the 
rather unusual type of growth of this 
plant. Hops are grown in one place for 
a number of years and grow very fast 
during the growing season. For this 
reason they tend to deplete the soil of 
the particular nutrients they need and 
make very heavy demands on these nu- 
trients during certain times of the year. 
An ample supply of nutrients must be 
present in the soil during the growing 
season, if the hop plant is to reach its 
maximum development with high yields 
of good quality hops. 

Data on plant food removed by hops 
vary somewhat according to the source. 
Van Slyke in his book, “Fertilizer and 
Crops,” gives the following figures: 


Yield 
a per Nitro- 
Portion of Acre gen P.O; K:O 
Crop Lb. Lb. Lb. Lb. 
Cones....... 1,600 27.2 17.6 24.0 
Vines and 
Leaves..... 4,000 26.0 12.0 54.0 
WN 43 een Hsees 53.2 29.6 78.0 


Figures published by the German 
Agricultural Society, whose data are 
usually very accurate, give a plant-food 
removal of 80 pounds of nitrogen, 27 
pounds of P,O,, 80 pounds of K,O, and 
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116 pounds of CaO per acre, with a crop 
of 900 pounds of hops and 2,700 pounds 
of vines and leaves, with 1,600 plants 
to the acre. Other figures published in 
Germany by Gross are as follows: With 
1,600 pounds of cones per acre and 6,200 
pounds of vines and leaves per acre, 
plant-food removal was 171 pounds 
nitrogen, 52 pounds P.O;, 126 pounds 
K.O, 270 pounds CaO, and 694 pounds 
ash. The figures, while they vary pos- 
sibly on account of soil differences and 
fertilizer treatment, show that hops uti- 
lize relatively large amounts of plant 
food, and that nitrogen, phosphorus, 
and potash are removed from the soil 
in approximately a 2-1-3 or 3-1-3 ratio. 

To supply these nutrients, manure 
and complete fertilizers are used with 
best results. However, the various 
writers in Germany point out that there 
is a tendency for fertilizers too high in 
nitrogen to be used, and some growers 
are in the habit of applying nothing 
but manure and nitrogenous fertilizers. 
This unbalanced fertilization results in 
low yields and quality, and increased 
trouble from plant diseases and pests. 
However, it should be kept in mind that 
nitrogen is highly important in growing 
hops, and sufficient quantities of this 
nutrient must be available. 

In discussing the use of nitrogenous 
fertilizers, Blattny of Prague states that 
nitrogen alone or unbalanced nitroge- 
nous fertilizer makes the early growth 
too lush and tender, so that the plant 
is not able to overcome unfavorable con- 
ditions that frequently develop later in 
the growing season. He states that 
many Bohemian hop growers, when 
they have used too much nitrogen, are 
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Showing the effect of potash on side- 
arm development of hops in a fertilizer 
experiment in western Washington. 
Left: No fertilizer. Center: Phos- 
phorus. Right: Phosphorus and potash. 
Note the solidity and fine yield of 
hops, also the large, normal leaves, 
due to potash. 
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Potash deficiency symptoms on hop leaves. Left: Reverse side of a potash-starved leaf. Center: 
Normal leaf. Right: Face of a potash-starved leaf. Note the distinct brown scorch of tip and 
margins, turning to gray coloration on face of leaf in scorched area. 


sadly disappointed by the results of their 
year’s harvest after having their hopes 
raised to high level by the large leaf 
and rapid growth very early in the sea- 
son. He points out that the early sea- 
son growth should be only moderately 
rapid, but hardy, the rapidity of the 
growth being confined to the summer 
months. 

All of the writers stress the impor- 
tance of balancing the large amounts of 
nitrogen required with sufficient phos- 
phoric acid and potash. This is im- 
portant not only from the yield view- 
point but particularly from the quality 
viewpoint. When sufficient potash is 
used, the cones are well formed and 
high in lupulin and resin. The potash 
also produces a better-colored hop in 
that it tends to have less mosaic appear- 
ance and in general improves the brew- 
ing value of the yield. 

Some results of fertilization with 
hops are given below. From Stuttgart, 
Germany, Seeger reports the following: 


Green Dry 

Weight Weight 
Treatment Lb. Lb. 
Unfertilized........ 596 146 
Mess Me wetiKha 756 186 
A ite geicges 864 206 


Other experimental results are re- 
ported in the Proceedings of the Ger- 
man Hop Growing Association carried 
out on a number of farms as follows: 


Exp.... Manure NP NPK NP3K 


1........ 1,766 2,120 2,150 2,450 
Bs sie 878 1,188 1,304 1,473 
eee 1,028 1,232 1,555 1,482 
_ Spe eee 1,110 1,350 1,492 1,734 


The yields are in pounds per acre. 
The N and P applications are not given 
in the summary of this work at hand. 
The small potash application varied 
from 145 to 300 pounds per acre, while 
the large potash application varied from 
420 to 500 pounds per acre. These ex- 
periments ran from 3 to 5 years, depend- 
ing on the farm. 

A very instructive experiment has 
been reported by T. A. Livesley, con- 
ducted by him on the Holmes Farm, 
Salem, Oregon, in which a net profit of 
$59.60 per acre was realized from the 
use of a complete fertilizer on his hop 
crop. The selling price of hops at this 
time was 15¢ per pound. The nature 
of the soil was a sandy loam, and it had 
been growing hops for a considerable 
period. It had not been previously fer- 
tilized, and the results obtained are 
typical of what may be expected by the 
rational use of a complete fertilizing 
material on this crop. Three experi- 
mental plats were used, one having no 
fertilizer, one receiving only nitrogen 
and phosphoric acid, and the third the 
same amounts of nitrogen and phos- 
phoric acid as the second, but in addi- 

(Turn to page 35) 
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WPA Aids Wisconsin 
To Test Her Soils 


By C. J]. Chapman 


Soils Department, Wisconsin College of Agriculture, Madison, Wisconsin 


HE chemical testing of soils as a 

means of predetermining their 
lime and fertilizer requirements has 
received much attention and is being 
more and more widely used. The Soils 
Department of the University of Wis- 
consin has been making soil tests for 26 
years, telling farmers the what and 
how of soil improvement practices, bas- 
ing recommendations in part on the 
results of our soil tests. 

Way back in 1912 a law was passed 
by the State Legislature in Wisconsin 
which created our so-called State Soils 
Laboratory soil-testing service. The pro- 
visions of the law which created this 
soil-testing laboratory stipulated that for 
a nominal fee any farmer in the State 
of Wisconsin might have the soils on 
his farm tested with the idea of finding 
out what his soils needed in the way of 
fertilizers or lime. Of course, the serv- 
ice called for a detailed inspection of 
the farm by a representative of the Soils 
Department. This, by the way, was a 
life saver in those days, for it gave us a 
chance to look over the farm and the 
farmer. We recorded crop history, 
made notations as to topography of the 
farm, secured information as to the 
number of head of livestock on the farm, 
how the manure was being handled, 
and all other factors which might have 
a bearing on the fertility of the soil. 
In fact, we were able to get pretty close 
to the problems of the farm and farmer 
before chemical analyses of soil samples 
were made. 

The service, however, was sold to the 
farmer on the strength of chemical 
tests; and it is true we made tests for 
total nitrogen, total phosphorus, total 
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potassium, and acidity. The tests gave 
us some information too. We now have 
on record here in our files literally 
thousands and thousands of total deter- 
minations for soil types and individual 
farms scattered far and wide over the 
State of Wisconsin, and they are of 
interest and value. Even in those early 
days we made some use of the tests. 
There were certain correlations and in- 
ferences which could be gained from 
the mass of chemical analyses which 
were made in our laboratories. At any 
rate, in those early days we made recom- 
mendations to farmers on the basis of 
all information secured, and we really 
did get farmers started on soil and crop 
improvement programs. 
(Turn to page 42) 





Emil Truog, Professor of Soils, University of 
Wisconsin, Madison, Wisconsin. 














What Seeds Mixtures 
Make Better Pastures? 


By Ford S. Prince 


Agronomist, Agricultural Experiment Station, Durham, New Hampshire 


HAT is a desirable seeds mixture 

for a pasture? Should it contain 
certain species that do well early in the 
season and others that reach maximum 
production later on? Should it consist 
of large growing types of grasses as 
well as the lower growing, denser sorts? 
Should clover be included? And should 
a large number of species be seeded to- 
gether or is it better to use only a few 
on a certain area? 

These questions are not new; yet they 
are far from solution today. It is but 
recently that investigators have begun 
a critical study of seeds mixtures from 
the standpoint of persistence, the effect 
of competition of species one with an- 
other, the influence of time and intensity 
of grazing on longevity of various spe- 
cies, the amount of rest each species 
needs in which to recuperate after being 
grazed, and the influence exerted on 
the persistence of various clovers and 





After four years of pasturing, this plot carried a pure stand of 
orchard grass, although seeded with orchard grass, rye grass, and 
wild white clover. 
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grasses by any system of fertilization in 
vogue. 

It is probably fair to say that more 
information has been accumulated on 
the influence of fertilizers than on any 
of the other of these points, for it is 
pretty well established that an excess of 
nitrogen may so stimulate the grasses 
that the proportion of clover will be 
reduced or crowded out altogether. 
Conversely, omitting or. reducing the 
proportions of nitrogen in a complete 
fertilizer will encourage clover growth 
and enable it to persist where adapted 
with less competition from the grasses. 

If you start from scratch on a worn- 
out pasture and apply fertilizers, desir- 
able pasture plants will come in and the 
less desirable ones that persist even on 
soils of low fertility will be crowded 
out. In some of our top-dressing work 
in old pastures at the New Hampshire 
Station, poverty grass has been reduced 
from an 85 per cent 
stand to 30 per cent in 
a 12-months’ period 
with a corresponding 
increase in Kentucky 
bluegrass. 

Any system of fertili- 
zation or liming will 
influence the develop- 
ment of the various 
species in one way or 
another, although too 
often in pasture trials 
the extent of this in- 
fluence has not been 
measured. Buta 
knowledge of it is 
rather vital to an un- 
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derstanding of proper management of 
permanent pasture swards. 
Over-stimulation of a sward with 
nitrogen gives rise to one example of 
competition of species. How it works 
and what direction it takes is governed 
by a variety of factors, including not 
only fertilization, but time and inten- 
sity of grazing, soil type, rainfall, and 
the length of the grazing season as well. 


Compare the Results 


A better illustration of how competi- 
tion behaves is to seed a piece of ground 
identically and then mow one part and 
pasture the other. In the mowed area 
those species that are tall and develop 
many leaves in the upper portions of the 
plant will be the ones to persist, while 
the shorter ones and those with many 
basal leaves will be choked or shaded 
to the point of exhaustion. In the 
pastured area the reverse will be the 
outcome. The forms with an abun- 
dance of basal leaves will persist longer 
than the tall-growing species, for these 
have the capacity to resist the grazing 
animals. The result will be an entirely 
different type of sward in the two 
areas, assuming that mowing and graz- 
ing are carried on in accordance with 
usual farm practice. 

Now let us assume that grazing is 
controlled with due regard for the 
growth habits of some of the larger 
species. In this case the end result may 
be entirely different. 
An experiment at the 
Welsh Plant Breeding 
Station offers an illus- 
tration. Plots seeded 
alike with orchard 
grass, rye grass, and 
wild white clover were 
pastured differently for 
4 years. At the end of 
the test those which 
had been pastured 
throughout the season 
had lost the orchard 
grass and consisted al- 
most wholly of peren- 
nial rye grass, while 
those that were pas- 


19 


tured heavily until midsummer and 
then rested through the fall months 
carried an almost perfect stand of or- 
chard grass. The only difference lay in 
the time of pasturing. 

I know you will ask what use a 
pasture would be if you can’t pasture it 
in the autumn and all that sort of thing. 
You might even argue that orchard 
grass isn’t so hot as pasture anyway, 
unless you had tried it. But the im- 
portant fact disclosed here, it seems, is 
that with proper management a stand 
of orchard grass may be maintained as 
orchard grass, perhaps a stand of tim- 
othy may be maintained as timothy, 
certainly perennial rye grass can be so 
managed as to defy competition in the 
British Isles, and maybe this is exactly 
what should be done. Instead, what 
usually happens in the States is that we 
seed our pastures to large growing 
species, fail to control grazing, and in 
the space of a very few years end up 
with a Kentucky bluegrass sward. 

Now Kentucky bluegrass is an excel- 
lent pasture grass, certainly the most 
useful one by and large that we have in 
the United States, and fully as important 
to our agriculture as perennial rye grass 
is to the agriculture of Europe. It 
makes excellent pasture early in the 
spring and late in the fall, but in the 
hotter periods of the summer it fails to 
measure up as an ideal pasture grass. 
Perhaps our plant breeders will rernedy 





Rye grass has persisted on this plot, and orchard grass was elim- 
inated. The difference in this and the pasture on the opposite page 
has resulted from different management. 
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the defects of Kentucky bluegrass. 
Maybe they will make a more vigorous 
plant of it with a much deeper root 
system than it now has, so that it will 
not grow lazy during the summer 
months. But if this is not done, then 
we will have to cast about for other 
grasses, larger, deeper rooted, more 
vigorous, heat-resistant forms that will 
furnish feed during that season of the 
year when feed is most needed. And 
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management to promote its longevity. 
Further, because of different environ- 
mental factors, what will work in Wales 
may not apply in this country. 

If competition among the different 
species is so keen, as now appears, then 
much thought should be given to the 
pasture mixture at seeding time. In 
Scotland work is under way with single 
species mixtures. These offer a great 
deal of hope in lengthening the pasture 





This 50-acre pasture, University College of Wales near Aberystwyth, pastures 70 to 80 head of 
mature animals. It is divided to control grazing and is adequately fertilized, but has not been 
plowed in 70 years. 


it is quite possible that this will have 
to be done. 

Not that we will ever disregard blue- 
grass entirely. Manage it so that it is 
of most value in spring and fall and 
maintain one or more areas of other 
larger grasses as distinct entities in the 
pasture scheme, and so manage these 
areas that they will defy competition 
from the smaller-growing but more 
pasture-resistant bluegrass. 

This, it seems to me, is the lesson of 
the Welsh work at the moment. But 
it opens up a whole new field for investi- 
gation so far as individual species are 
concerned, as it is quite likely that each 
one with its different growth habits will 
need to undergo a different type of 


season, for in a single species mixture 
strains with different times of maturity 
are used. Because of similar growth 
habits, these strains do not compete 
with each other to the point where one 
or the other is crowded out as in the 
case, for example, with a sod-forming 
versus a tufted type of growth. The 
two, three, or four weeks’ difference in 
time of maturity of the strains serve to 
lengthen the pasture season at both ends 
and to overcome the objections that may 
logically be raised against the seeding 
of one single strain. 

Until we know more about the 
struggle that goes on between the vari- 
ous species that are usually seeded to- 

(Turn to page 39) 
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How to Prevent 





Fertilizer Burn 


By William H. Ross and Lawrence M. White 


Bureau of Chemistry and Soils, U. §. D. A., Washington. D. C. 


HE growing plant derives its nu- 
trients directly from the air and 
indirectly from the soil through the 
medium of the soil solution. The sup- 
ply of the plant-food elements in the 
air is relatively constant in all parts of 
the world, and such variations as do 
occur are too small to have any appreci- 
able effect on the growth of crops. The 
situation with regard to the proportions 
of the plant-food elements in the soil 
and the soil solution is very different. 
In some soil solutions the supply of one 
or more of the necessary plant-food ele- 
ments may be inadequate for normal 
crop growth, while the solution in other 
soils may contain such a concentration 
of certain salts as to be injurious to 
plants. Injury to plants in this way is 
frequently referred to as crop burning. 
Some salts, such as borax and the 
soluble salts of copper, while essential 
in minute amounts for normal growth, 
cause injury to plants at relatively low 
concentrations by interfering with the 
normal physiological processes of the 
plant. Salts of this kind are said to be 
toxic. Other salts, such as sodium ni- 
trate and the salts of potassium, are less 
toxic to plants and give rise to crop 
burning only when a sufficient quantity 
is present to develop an osmotic pres- 
sure in the soil solution that is equal to 
or greater than that of the plant sap. 
The flow of water from the soil solu- 
tion into the roots of the plant is then 
stopped or reversed, causing the plant 
to wither and die. 

All nutrients which are beneficial in 
the proper concentration thus become 
injurious to plants in excessive concen- 
trations. It is also well known that a 





physiological balance of nutrients in 
solution is necessary to insure the proper 
growth of plants. The addition of a 
suitable salt to produce the proper bal- 
ance of these nutrients may decrease, 
rather than increase, the injurious effect 
of the nutrient solution. The tendency 
of a nutrient solution to injure crops 
is therefore not always proportional to 
its concentration. Fertilizers are pre- 
pared for the purpose of promoting crop 
growth, and they are intended to give 
in the soil solution a balanced propor- 
tion of the fertilizing elements. The 
burning effects of excessive applications 
of fertilizer mixtures of the ordinary 
type may therefore be considered as 
being roughly proportional to their ef- 
fect on the concentration of the soil 
solution. 


Change in Fertilizer 


In the early history of the fertilizer 
industry, fertilizers were largely com- 
posed of materials, such as the organic 
ammoniates, which were only slightly 
soluble or slowly soluble in the soil 
solution. Mixtures of this kind could 
be applied to the soil with little or no 
danger of increasing the concentration 
of the soil solution to a point that would 
be injurious to plants. The soluble salt 
content of fertilizer mixtures was later 
increased by the increased use of Chil- 
ean nitrate of soda and of low-grade 
potash salts. This is shown by the 
2-9-2 formula of table 1, which is typical 
of that used in 1880. In still later years 
there was a tendency to reduce the 
organic ammoniates in fertilizer mix- 
tures by replacement with such inor- 
ganic materials as nitrate of soda and 
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sulphate of ammonia. This is indicated 
by the 3-9-3 formula of table 1, which 
represents the average in use in 1910. 
Of late years a still further change has 
taken place in the composition of ferti- 
lizers, as shown by the 4-9-5 formula of 
table 1, which represents the average in 
use at the present time. This formula 
shows that the slowly-soluble nitroge- 
nous materials are being still further re- 
placed by the fixed-nitrogen products, 
all of which are readily soluble in water. 
It might seem, therefore, that danger 
of plant injury by burning is being in- 
creased by the changes that are now 
taking place in the composition of ferti- 
lizers. 


What Causes Burning 


It should be recalled, however, that 
plant burning is not characteristic of 
fertilizers alone but may be caused by 
all readily soluble salts. Thus sodium 
chloride, which contains none of the 
primary fertilizer elements, will pro- 
duce plant burning as readily as potas- 
sium chloride which contains upwards 
of 60 per cent of plant food. It follows, 
therefore, that, when other factors are 
the same, an increase in the plant-food 
content of a soluble fertilizer material 
should tend to decrease its burning 
effect. Thus, for equal applications of 
potash there should be less danger of 
crop injury in the use of high-grade 
muriate than in using kainit or manure 
salts. In the same way, if the materials 
used in a high-analysis mixture and in 
a low-analysis mixture have a similar 
effect on the concentration of the soil 
solution per unit of weight, and if both 
are non-toxic to plants, then danger 
from burning in the use of the high- 
analysis mixture should be less than in 
the case of the low-analysis mixture, 
inasmuch as a smaller quantity of the 
former is required per acre to give an 
equal application of plant food. 

A comparison of the fertilizer for- 
mulas shown in table 1 shows that 
while the proportion of soluble nitrog- 
enous materials in fertilizer mixtures 
has increased since 1880, the reverse is 
true of potash salts. The table also 
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TABLE 1—TypIcat FERTILIZER FORMULAS 
AT DIFFERENT PERIODS IN THE His- 
TORY OF THE INDUSTRY 


Period 1880 
Mixed 
Fertilizer 
(2-9-2) 
lb.—ton 
Superphosphate, 12.5% P.O;.... 1,053 
Fish scrap, 6.0% N; 8.0% P2Os. . 600 


Material 


Nitrate of soda, 15.5% N...... 27 
Kamit, 12.5% HO. ........... 320 
2,000 
Period 1910 
(3-9-3) 
Superphosphate, 16.0% P2O;.... 1,125 
Sulfate of ammonia, 20.0% N... 100 
Nitrate of soda, 15.5% N...... 130 
Cottonseed meal, 7.0% N...... 285 
Manure salts, 20.0% K:0...... 300 
WN ae Phi wat eee se ene coals 60 
2,000 
Period 1937 
(4-9-5) 
Superphosphate, 19.0% P:O;.... 947 
Ammonia, 2.3% of superphos- 

ES cites Abii eae sy > 21 
OS ee ere 18 
Sulfate of ammonia, 20.5% N... 166 
Nitrate of soda, 16.0% N....... 63 
TOMEREC, 7:096 IN. miiece os se bok 170 
Potassium chloride, 60.0% K:0.. 166 
ER es ee eee 224 
RS Ss es cov ono eg Se he __ 225 

2,000 


shows that the average plant-food con- 
tent of fertilizer mixtures increased 
from a total of 13 per cent in 1880 to 
18 per cent in 1938. 

It happens also that certain fertilizer 
materials react with the constituents of 
the soil to a much greater extent than 
others. A mixture containing a high 
proportion of soluble salts that undergo 
fixation in the soil may therefore exhibit 
a less tendency to increase the concen- 
tration of the soil solution than one 
containing a lower percentage of soluble 
salts that are not fixed in the soil. The 
soluble salt content of different fertilizer 
mixtures can not therefore be used as 
an exact measure of their influence on 
the soil solution. 

The method used in the Fertilizer 
Research Division of the Bureau of 
Chemistry and Soils for measuring the 


(Turn to page 45) 
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January puts a touch of bleakness afield. 





















Left: Charlotte Street, 
noted for its old Spanish 
Architecture and _  nar- 
rowness, is still one of 
the chief thoroughfares 
of St. Augustine, Fla. 


Below: St. Augustine 
also claims the oldest 
school house in the 
country. It is built of 
red cedar, and a Spanish 
map of 1788 shows the 
house in fair condition 
at that time. 
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Above: Royal Palms, 

like trusty sentinels, line 

this street at Ft. Myers, 

Florida. It is said to 

be the longest row of 

Royal Palms in the 
State. 


Right: Florida has a 
road to suit every fancy. 
This scene, taken on 
State Highway number 
23 near Bushnell, looks 
like a small piece of 
transplanted fairyland. 





Jefferson, Missouri, is 
the home of one of the 
oldest corn-cob pipe fac- 


tories in the country. 


Here many a pleasant 


smoke is in the making. 
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Optimism and pessimism in industry are states of 


e 
Looking mind not always wholly warranted by actual con- 


ditions. There is no doubt that our state of mind is 
Forward founded on certain indicators of business conditions, 

but there is very good evidence that the sensitive 
indicators are oftentimes largely affected by the state of mind of the nation as 
a whole. 

Much has been written and said about the prospects for the coming year, and 
in most every case some one factor usually occupies the limelight. Our 
mounting public debt seems to have received the most attention from our 
economic prognosticators. While the public debt is something that can not 
be disregarded, we feel that business conditions can be considered over a short 
period of time aside from the trend in the national debt. Since it is difficult to 
look into the future beyond six months to a year, it is useless to inject factors 
which clutter up the picture. 

Present indications point to a moderate recovery. A continuation of Federal 
spending, coupled with the increased payrolls and numbers of employees, would 
support the belief that there are fairly good prospects for a continuation of the 
present favorable trend for at least the first half of the current year, and possibly 
through the entire twelve months. We can see also that the various indices 
of business activity, which stood at extremely low levels a year ago and continued 
downward through the first part of 1938, made remarkable recovery during the 
last half of the year. Some of them were fluctuating above normal during the 
latter part of December, depending largely upon what we consider to be the 
base period or period of normality. 

From the agricultural viewpoint, it is encouraging to note that this improve- 
ment in business conditions has taken place without any marked increase in 
the general level of wholesale prices. Since farm prices are at rather low 
levels, any increase in business that results in a disproportionate increase in 
industrial prices as compared to farm prices naturally is not of much benefit 
to the farmer. 

The prospects for improvement in farm prices during 1939 are much better 
than a year earlier, particularly for the more sensitive commodities more 
directly related to the consumer’s purchasing power. We can see a possibility 
of some reduction in burdensome supplies of cotton and wheat as a result of 
the increased consumption. 

Another point is the small likelihood of any curtailment of the activities of 
the Federal Government to improve farm income and farm conditions. In 1938, 
farm income was enhanced by about 500 million dollars by direct subsidy pay- 
ments through the Farm Program alone. In 1939, payments for farm relief 
in all probability will be equivalent to or greater than this figure. The inventory 
situation which played such an important role in creating an unfavorable state 
of mind a year ago is much better now than it was at that time. 
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There are many other factors, some of them encouraging and some of a 
more pessimistic turn, which will operate to influence the final outcome, but 
in general we believe that points noted above will govern the direction of the 
lines on our charts for the coming year. While there is no business boom in 
sight during the coming year, because of the many factors which are operating 
to slow up the rate of recovery, we contend that 1939 will be better than 1938. 


The National Joint Committee on 


How to Prevent Fertilizer Application has demon- 


wie strated the wisdom of fertilizer 

Fertilizer Burn placement as yielding two funda- 

mentally important results, the 

greatly increased returns from fertilizer use and the avoidance of danger of 

damage to germinating seed. This solves the problem for the farmer so fortu- 
nate as to be equipped with fertilizer placement machines. 

The problem of the farmer not so equipped is clarified by Ross and White in 
their article, “How to Prevent Fertilizer Burn,” in which they show that danger 
from burning is reduced by more than half when the plant-food content of 
mixed fertilizers is doubled, through use of high-grade materials in high-grade 
mixtures. These authors have reduced this complicated and confused subject 
to simple and understandable terms by going into their laboratory—from which 
have come so many noteworthy contributions on fertilizer subjects—and there 
applying scientific methods to. measure the changes in soil solution induced 
by the various fertilizer components when placed in the soil. Pointing out 
the well-known fact that burning, if it occurs, is due to too-high concentrations 
of dissolved material in the soil solution, they clearly show what plant-food 
carriers are the preferred ones to use if this danger is to be reduced. They 
show further that in the mixing of high-analysis grades these preferred carriers 
are generally employed. 

It will be noted, from the listing of materials, that among the water-soluble 
ones, beginning with potassium sulfate, the more concentrated they are in 
plant-food elements, in general the less the tendency to burn. The reason is 
simple: the higher the plant-food content, the smaller the amount required for 
a given plant-food application. 

Agronomists generally express their fertility recommendations in pounds per 
acre of N, P.O;, and K,O, from which must then be calculated the equivalent 
rates per acre of specified grades to be applied. Where low-analysis grades are 
specified the relatively high rate of application involved is apt to deter the farmer, 
among other reasons for fear of “burning the crop.” These authors, comparing 
a 15% with a 30% grade, show that with the use of high-analysis grades the 
rate of application and proportionately the chance of burning can be reduced. 
By applying the same data and comparing a 3-8-4 with a 3-8-8 grade, it can 
also be shown that with 60°{ muriate used as the source of the four additional 
units of K,O and at a 500 pounds per acre rate of application, the increase of 
only 28 pounds of water-soluble material represents a truly insignificant increase 
in soil solution concentration considered on the acre basis. 

The authors are to be thanked for supplying scientific data to supplant the 
long prevailing misconceptions relative to this problem. Its ideal solution, of 
course, involves high-analysis mixtures combined with proper placement. 
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This section contains a short review of some of the most practical and important bulletins, and lists 


all recent publications of the United States De 
Stations relating to Fertilizers. Soils, Crops, and Economics. 


partment of Agriculture and the State Experiment 


A file of this department of BETTER 


CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


§ Summarizing 16 years of experimen- 
tal data with fertilizers for white pea 
beans obtained on 57 farms in the east- 
central part of Michigan, C. E. Millar, 
R. L. Cook, and J. F. Davis have arrived 
at several basic conclusions which should 
prove immensely valuable to growers. 
These are to be found in Michigan Agri- 
cultural Experiment Station Special Bul- 
letin 296, entitled “Fertilizers for White 
Pea Beans.” In the main, this crop has 
presented untold complexities, in so far 
as fertilizer applications are involved. 

Due to the extreme sensitivity of the 
seed and sprouts to fertilizer injury, and 
of the crop to adverse weather condi- 
tions, particularly at blossoming time, 
farmers employing the common meth- 
ods of fertilizer application could not 
depend upon them to give consistently 
beneficial results. Some light on the 
problem is apparent when considering 
the placement trials. Band methods 
most promising were where the fertilizer 
was placed in a single band 14% to 1% 
inches below the seed, and in bands 114 
inches out from the seed. A band on 
one side of the seed was as satisfactory 
as bands on both sides, and placing the 
bands below the seed level was more 
satisfactory than placing them on a level 
with the seed. 

Although no single fertilizer analysis 
or grade seemed superior for the pea 
beans for all soil types and for all sea- 
sons, data show, as a whole, that appli- 
cations of 0-16-8 proved more satisfac- 
tory from the standpoint of yields and 
quality than did applications of 0-16-0 
or 4-16-8. Applications greater than 300 


pounds per acre were not economical. 
Plowing under sweet clover green ma- 
nure for beans gave very good results 
on two different soils in 1935. This, the 
authors state, is in keeping with the idea 
that perhaps the best method of bean 
fertilization would be to fertilize the 
green manure crop preceding the bean 
crop. This approach is being investi- 
gated further. 

§ “Cotton Fertilizers Applicable to the 
Hill Sections of Mississippi” is the title 
of Mississippi Bulletin 321, by E. E. 
Gross. This interesting publication con- 
tains a compilation of experimental data 
dealing with many phases of cotton fer- 
tilization which have been obtained by 
investigators in several southern States. 
The data comprising the bulletin per- 
tain to amounts of nitrogen, phos- 
phorus, and potash to apply per acre, 
low versus high analysis fertilizers for 
cotton, and numerous additional fer- 
tilizer comparisons. According to the 
author, this is an effort to direct the 
study of the experiments recorded to a 
farm management basis. The wide scope 
of material on cotton fertilization pro- 
vided in this bulletin should also prove 
helpful to cotton growers and agricul- 
tural workers in the cotton States. 


“The Minor Elements in Soil Fertility and 
Plant Nutrition,” Agr. Exp. Sta., Corvallis, 
Oreg., Sta. Cir. 192 (replaces No. 176), Dec. 
1938, W. L. Powers. 

“Response of Permanent Pastures to 
and Fertilizers (1930 to 1936),” Agr. 
Sta., Morgantown, W. Va., Bul. 289, 
1938, R. R. Robinson and W. H. Pierre. 

“Effect of Potash on Grade, Shape, and 
Yield of Certain Varieties of Sweet Potatoes 
Grown in South Carolina,” U.S. D. A., Wash- 


Lime 
Exp. 
Aug. 
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ington, D. C., Cir. 498, Nov. 1938, Victor R. 
Boswell, ]. H. Beattie, and ]. D. McCowan. 


Soils 


g U. S. Department of Agriculture 
Farmers’ Bulletin 1810, “Soil Defense in 
the Northeast,” by G. K. Rule, is another 
publication in the series by the Soil 
Conservation Service for major agri- 
cultural regions of the country. Even 
though not generally recognized by 
farmers of the Northeast as a major 
agricultural problem, erosion damage 
to farmlands is severe in many parts of 
the region. The bulletin points out that 
farmers in the Northeast fail to consider 
erosion a serious problem, largely be- 
cause most of the damage is disguised 
by a thin mantle of vegetation. In com- 
parison with other parts of the country, 
the few gullies help to justify the com- 
placent feeling of security in the stability 
of the land. Damage by erosion is vis- 
ually discernible, however, in the to- 
bacco-growing section of Maryland, the 
trucking and fruit areas of New Jersey, 
Connecticut Valley tobacco areas, the 
vineyards of New York, and the Maine 
intensive potato-growing areas, to men- 
tion only a few outstanding examples 
within the region. 

Well illustrated and explaining what 
has been accomplished in a number of 
typical demonstration areas, the bulle- 
tin, in addition to stressing measures of 
defense, also touches upon cropping and 
land-use practices that have been ad- 
justed to the needs of land to insure, as 
nearly as possible, soil stability. 

“Factors Contributing to the Reaction of 
Soils and Their pH Measurement,” Agr. Exp. 
Sta., Tucson, Ariz., Tech. Bul. 78, Sept. 15, 
1938, W. T. McGeorge. 

“A Basis for Rating the Productivity of 
Soils on the Plains of Eastern Colorado,” Agr. 
Exp. Sta., Fort Collins, Colo., Tech. Bul. 25, 
Oct. 1938, Lindsey A. Brown. 

“Factors for Profitable Farming on Lime- 
stone Hill Land of the Eden Formation in 
Kentucky,” Agr. Exp. Sta., Lexington, Ky., 
Bul. 384, Aug. 1938, John H. Bondurant. 

“The 4-H Soil Conservation Club, 1- Know 
Your Soil,” Agr. Ext. Serv., Columbia, Mo., 
4-H Club Cir. 47, May 1936. 

“Nitrate Production in Soils as Influenced 
by Cropping and Soil Treatments,” Agr. Exp. 
Sta., Columbia, Mo., Res. Bul. 294, Oct. 1938, 
W. A. Albrecht. 











Betrer Crops Witn Piant Foop 


“Growth and Development of the Potato as 
Influenced Especially by Soil Reaction,” Cor- 
nell Univ. Agr. Exp. Sta., Ithaca, N. Y., Mem- 
oir 215, June 1938, Ora Smith. 


“Soil and Field-crop Management for 
Southwestern New York,” Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y., Bul. 703, July 1938, 
A. F. Gustafson. 

“Soils in Relation to Fruit Growing in New 
York. Part XII. Tree Behavior on Important 
Soil Profiles in the Peru, Plattsburg, and 
Crown Point Areas in Clinton and Essex 
Counties,” Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Bul. 705, Sept. 1938, Joseph 
Oskamp. 

“Erosion on Roads and Adjacent Lands,” 
U. S. D. A Washington, D. C., Leaf. 164, 
Sept. 1938, Arnold M. Davis. 

“Our Soil, Its Wastage—lIts Preservation,” 
U. S. D. A., Washington, D. C., S. C. S. Reg. 
7, 1938. 

“Soil Survey of the Lodi Area, California,” 
U. S. D. A., Washington, D. C., Series 1932, 
No. 14, Feb. 1937, Stanley W. Cosby and 
E. ]. Carpenter. 

“Soil Survey of Saginaw County, Michi- 
gan,’ U. S. D. A., Washington, D. C., Series 
1933, No. 19, June 1938, J. W. Moon, J. O. 
Veatch, R. E. Pasco, E. H. Hubbard, and R. 
L. Donahue. 

“Soil Survey of Brown County, Nebraska,” 
U. S. D. A., Washington, D. C., Series 1933, 
No. 20, July 1938, E. A. Nieschmidt, F. A. 
Hayes, and S. R. Bacon. 

“Soil Survey of Holt County, Nebraska, 
U. S. D. A., Washington, D. C., Series 1932, 
No. 27, June 1938, W. ]. Moran, F. A. Hayes, 
W. D. Lee, S. Rankin Bacon, Basil Abaskin, 
R. L. Gemmell, and R. H. Lovald. 

“Soil Survey of Onondaga County, New 
York,” U. S. D. A., Washington, D. C., Series 
1934, No. 7, April 1938, W. ]. Latimer, Mon- 
tague Howard, Jr., George Gibbs, Warren 
Huff, and C. S. Pearson. 

“Soil Survey of Woodward County, Okla- 
homa,” U. S. D. A., Washington, D. C., Series 
1932, No. 28, June 1938, E. G. Fitzpatrick 
and W. C. Boatright. 

“Soil Survey of Vinton County, Ohio,” U. S. 
D. A., Washington, D. C., Series 1933, No. 
21, July 1938, A. H. Paschall, ]. G. Steele, 
F. G. Loughry, and G. W. Conrey. 

“Soil Survey of Adams County, Ohio,” U. 
S. D. A., Washington, D. C., Series 1932, No. 
29, Sept. 1938, Arthur E. Taylor, ]. T. Mil- 
ler, W. E. Tharp, Earl D. Fowler, T. C. 
Green, and G. W. Conrey. 


Crops 


§ A revised edition of Virginia Agricul- 
tural Extension Bulletin 97, “A Hand 
Book of Agronomy,” has been prepared 
by the Extension Agronomy Depart- 
ment. In this single volume will be 
found a mass of constructive informa- 
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tion that serves as a compendium of 
suggestions on various field crops, lime, 
fertilizer, soil fertility, and other agro- 
nomic and related subjects. The pur- 
pose of this bulletin is to obviate the 
necessity of scanning through countless 
numbers of bulletins and similar publi- 
cations on agricultural subjects to find a 
few everyday facts. While the contents 
relating to the different items (varieties, 
fertilizer requirements, soil adaptations, 
time, rate, and method of planting, etc.) 
are given in condensed form, references 
are provided in all instances for more 
complete information if desired. The 
Virginia officials are to be commended 
upon their efforts in publishing this 
worthy, up-to-date hand book. 


“Control of Phymatotrichum (Cotton or 
Texas) Root Rot in Arizona,” Agr. Ext. Serv., 
Tucson, Ariz., Ext. Cir. 103, April 15, 1938, 
R. B. Streets. 

“Alfalfa in Colorado,” Agr. Exp. Sta., Fort 
Collins, Colo., Bul. 450, Oct. 1938, D. W. 
Robertson, R. M. Weihing, and O. H. Cole- 
man. 

“Georgia Farm Progress, 1937 Annual Re- 
port Georgia Agricultural Extension Service,” 
Agr. Ext. Serv., Athens, Ga., Walter S. Brown, 
Dir. 

“Yields of Asparagus as Affected by Severe 
Cutting of Young Plantation,” Agr. Exp. Sta., 
Urbana, Ill., Bul. 448, Oct. 1938, ]. W. Lloyd 
and ]. P. McCollum. 

“The Development of Natural Reproduc- 
tion in Previously Grazed Farmwoods,” Agr. 
Exp. Sta., Lafayette, Ind., Bul. 431, July 1938, 
Daniel DenUyl, Oliver D. Diller, and Ralph 
K. Day. 

“Laboratory Tests of Field Crop Seeds as 
Indicators of Seeding Value,” Agr. Exp. Sta., 
Ames, lowa, Res. Bul. 239, Sept. 1938, E. L. 
Erickson and R. H. Porter. 

“The Significance and Technique of Dry 
Matter Determinations in Yield Tests of Al- 
falfa and Red Clover,” Res. Bul. 240, Sept. 
1938, Agr. Exp. Sta., Ames, lowa, F. S. Wil- 
kins and Howard L. Hyland. 

“Production Requirements for Crops and 
Livestock in the Bluegrass Region of Ken- 
tucky,” Agr. Exp. Sta., Lexington, Ky., Bul. 
383, July 1938, W. L. Rouse and George B. 
Byers. 

“Raspberry Culture in Kentucky,” Agr. Ext. 
Serv., Lexington, Ky., Cir. 235 (revised), 
June 1938, A. ]. Olney and W. W. Magill. 

“Annual Report of the Extension Director 
for the Year Ended December 31, 1937,” Agr. 
Ext. Serv., Lexington, Ky., Cir. 310, June 
1938, T. R. Bryant. 

“Growing Alfalfa in Kentucky,” Agr. Ext. 
Serv., Lexington, Ky., Cir. 312, June 1938, 
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E. N. Fergus, Ralph Kenney, and W. C. 
Johnstone. 

“Kentucky Fruit Notes,” Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, No. 4, Nov. 1938, 
W. D. Armstrong. 

“The Culture of Beach Plums (Prunus 
maritima) in Massachusetts,” Agr. Ext. Serv., 
Amherst, Mass., Sp. Cir. 46, Nov. 1938, Ber- 
tram Tomlinson. 

“The Massachusetts Commercial Vegetable 
Grower,” Agr. Ext. Serv., Amherst, Mass., 
Nos. 13 and 14, Oct. and Nov., 1938. 

“Fruit Notes,” Agr. Ext. Serv., Amherst, 
Mass., Nov. and Dec. 1938, W. H. Thies. 

“The Quarterly Bulletin,’ Agr. Exp. Sta., 
East Lansing, Mich., Vol. 21, No. 2, Nov. 
1938, F. N. Barrett, C. G. Card, and Ashley 
Berridge. 

“Mississippi Farm Research,” Agr. Exp. 
Sta., State College, Miss., Vol. 1, Nos. 1 and 
2, Nov. 15 and Dec. 15, 1938. 

“Growing Tung Trees in South Missis- 
sippi,” Agr. Exp. Sta., State College, Miss., 
Bul. 322, Aug. 1933, ]. C. Robert and S. R. 
Greer. 

“Cotton, Land Preparation, Planting, and 
Cultivation,” Agr. Exp. Sta., State College, 
Miss., Bul. 323, Sept. 1938, E. E. Gross. 

“Sweetpotato Plant Production in Missis- 
sippi,” Agr. Exp. Sta., State College, Miss., 
Bul. 325, Sept. 1938, W. S. Anderson. 

“Serving New Hampshire Farms and Homes, 
Annual Report of Director of Cooperative Ex- 
tension Work in Agriculture and Home Eco- 
nomics 1937,” Agr. Ext. Serv., Durham, N. 
H., Ext. Bul. 53, Mar. 1938, J]. C. Kendall, 
Dir. 

“List of Publications Issued by the Cornell 
University Agricultural Experiment Station 
and the New York State Colleges of Agricul- 
ture and Home Economics,” Cornell Agr. 
Ext. Serv., Ithaca, N. Y., Bul. 47, Nov. 1938. 

“Combating Damping-off,” Agr. Exp. Sta., 
Geneva, N. Y., Bul. 683, Sept. 1938, James G. 
Horsfall. 

“Quality of 1938 North Dakota Wheat,” 
Agr. Exp. Sta., Fargo, N. Dak., Cir. 63, Oct. 
1938, R. H. Harris and T. Sanderson. 

“Bimonthly Bulletin,” Agr. Exp. Sta., Fargo, 
N. Dak., Vol. 1, Nos. 1 and 2, Sept. and Nov. 
1938. 

“Pastures Old and New,” Agr. Ext. Serv. 
State College, Pa., Cir. 154 (revised), Sept. 
1938, ]. B. R. Dickey. 

“Christmas Tree Farming in Pennsylvania,” 
Agr. Ext. Serv., State College, Pa., Cir. 200, 
April 1938, F. T. Murphey. 

“Celery, Lettuce, and Spinach,” Agr. Ext. 
Serv., State College, Pa., Leaf. 33 Revised, 
Apr. 1938, W. B. Nissley. 

“Cucumbers, Melons, Pumpkins, and 
Squashes,” Agr. Ext. Serv., State College, Pa., 
Leaf. 30 Revised, April 1938, W. B. Nissley. 

“Cabbage, Cauliflower, Sprouting Broccoli, 
and Brussels Sprouts,” Agr. Ext. Serv., State 
College, Pa., Leaf. 29 Revised, Apr. 1938, 
W. B. Nissley. 
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“Seeding Grasses on Utah Dry Farms,” Agr. 
Exp. Sta., Logan, Utah, Cir. 111, Aug. 1938, 
R. H. Walker and A. F. Bracken. 

“Pioneering in Western Agriculture, A Re- 
sume of the First Half-century of Research at 
the Utah Agricultural Experiment Station,” 
Agr. Exp. Sta., Logan, Utah.. Bul. 282, Oct. 
1938, R. H. Walker, Dir. 

“Range Conditions in the Uinta Basin, 
Utah,” Agr. Exp. Sta., Logan, Utah, Bul. 283, 
Oct. 1938, L. A. Stoddart, P. B. Lister, George 
Stewart, T. Dean Phinney, and L. W. Larson. 

“What's New in Farm Science, Part 1, An- 
nual Report of the Director,’ Agr. Exp. Sta., 
Madison, Wis., Bul. 442, Nov. 1938. 

“Report of the Chief of the Office of Ex- 
periment Stations, 1938,’’ U. S. D. A., Wash- 
ington, D. C., 98554, 1938, James T. Jardine. 

“A Suggested Research Program for Hay 
and Other Harvested Forage, Parts 1 and 2,” 
1FC-4, July 1938. 

“Permanent Pastures, a Compilation of Ex- 
perimental Work with Permanent Pastures in 
the Southern Region and in North Carolina 
and Tennessee,” U. S. D. A., AAA, Washing- 
ton, D. C., SRAC-5, June 1938. 

“Market Diseases of Fruits and Vegetables: 
Crucifers and Cucurbits,”’ U. 8. D. A., Wash- 
ington, D. C., Misc. Pub. 292, June 1938, 
Glen B. Ramsey, James S. Wiant, and George 
K. K. Link. 

“Factors Affecting Establishment of Doug- 
las Fir Seedings,’ U. S. D. A., Washington, 
D. C., Cir. 486, Oct. 1938, Leo A. Isaac. 

“Sweetpotato Growing,” U.S. D. A., Wash- 
ington, D. C., Farmers’ Bul. 999, Fred E. 
Miller, J. H. Beattie, and H. H. Zimmerley. 

“Rice Culture in the Southern States,” U. S. 
D. A., Washington, D. C., Farmers’ Bul. 
1808, Oct. 1938, Jenkin W. Jones, ]. Mitchell 
Jenkins, R. H. Wyche, and Martin Nelson. 

“Report of the Secretary of Agriculture, 
1938, U. S. D. A., Washington, D. C., Henry 
A. Wallace, Sec. 


Economics 


§ Comparatively speaking, fewer cost 
studies have been completed on the so- 
called minor crops, that is—vegetable 
crops, than on other of our farm enter- 
prises. Cost studies on vegetables are 
important because these crops form a 
large part of our cash farm income and 
represent the intensive type of agricul- 
ture in this country. Recently Cornell 
University has published Bulletin 701, 
“Economic Studies in Vegetable Farm- 
ing in New York, IV. The Produc- 
tion and Marketing of Cauliflower 
in Delaware County, 1936,” by J. N. 
Efferson. Cauliflower is one of the 
many vegetables grown in the State of 
New York and represents an area of 
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about 1,800 to 3,000 acres. Some of the 
highlights of the bulletin are as follows: 
The average cost of production and 
marketing of cauliflower in 1936 on the 
100 Delaware County farms was $2,174 
per farm, $531 per acre, or $1.25 per 
crate of cauliflower produced. The 
average area was 4)/ acres of cauliflower 
per farm, and the average yield was 424 
crates per acre. Growing costs repre- 
sented $242 per acre, or about 57¢ per 
crate, or 46% of the total cost of pro- 
duction and marketing. The most im- 
portant growing costs consist of man 
labor, fertilizer, lime, and horse work. 
All of these accounted for about 70°/ 
of all of the growing costs. 

The intensity of the enterprise may 
be illustrated by the fact that an average 
of 2.1 tons of hydrated lime, costing - 
$21.00, and 1.8 tons of commercial fer- 
tilizer, costing $55.00, were used per 
acre on the cauliflower. Harvesting 
costs represented 9°/ of all the costs, and 
marketing costs represented 45°. 

The total amount of man labor re- 
quired per acre averaged 284 hours for 
growing, 151 hours for harvesting, and 
5 hours for marketing, or a total of 440 
hours of man labor or about 44 ten-hour 
days of productive man-work units per 
acre. 

The average returns from the cauli- 
flower and plants sold was $2,519 per 
farm, $615 per acre, $1.45 per crate. 

The variability of the profitableness 
of the enterprise is shown by the fact 
that 31 farms showed a loss on the enter- 
prise, while 11 farms made a gain of 
more than $1,000 above all expenses, 
including their labor. The average gain 
was $345 per farm or $84 per acre, 20¢ 
per crate of cauliflower, and the aver- 
age return per hour of man labor was 
45¢. 

Another interesting observation is the 
fact that coupled with high yields were 
higher costs per acre for growing and 
harvesting, but that the lower costs per 
acre seemed to be associated with lower 
yields, and that high yields turned out 
to be more profitable than low yields. 
Thus in general the farms with the 
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higher costs per acre made more than 
those with the lower costs. 

The use of large amounts of manure 
and fertilizer in 1936 did not result in 
higher yields of cauliflower. Farms 
using little or no manure and applying 
a moderate amount (1.9 ton) of fer- 
tilizers had lower costs and higher re- 
turns for labor than did the other 
groups. 

The method of applying the fertiliz- 
ers seemed to have considerable bearing 
on the yield per acre. The operators 
side-dressing less than 50° of the fer- 
tilizer had higher yields and higher 
returns for labor than did those side- 
dressing most of the fertilizer or apply- 
ing all of their fertilizer at one time. 
The farms with larger acreages of cauli- 
flower had lower costs per acre and per 
crate and made higher profits than did 
the farms with smaller acreages. The 
growers receiving relatively high prices 
for cauliflower often had lower yields 
per acre and higher costs per crate, but 
the higher price seemed to offset the in- 
crease in costs. 

On the farms where there was a larger 
percentage of the crop sold as No. | 
grade, there was a higher price per crate 
and a higher return per hour of labor, 
indicating that not only yield, but qual- 
ity of production is an important factor 
in governing profits. 


“The Arizona Grapefruit Industry, Some 
Economic Aspects,’ Agr. Exp. Sta., Tucson, 
Ariz., Bul. 161, Nov. 1938, George W. Barr. 

“Eighteenth Annual Report, California De- 
partment of Agriculture, for the Period End- 
ing December 31, 1937,” St. Dept. of Agr., 
Sacramento, Calif., Vol. XXVI, No. 4, Oct., 
Nov., Dec., 1937. 

“Studies of Suburbanization in Connecti- 
cut, 2. Norwich: An Industrial Part-time 
Farming Area,” Agr. Exp. Sta., Storrs, Conn., 
Bul. 226, May 1938, N. L. Whetten and R. F. 
Field. 

“Quarterly Bulletin, State Laboratory, Fer- 
tilizer, Lime, Feed, and Seed Report, January- 
June 1938,” St. Bd. of Agr., Dover, Del., Vol. 
28, No. 2, 1938. 

“Consumption of Fertilizer Materials by 
Counties of Florida for Month of October 
1938,” Fer. Statistical Div., Bur. of Inspec- 
tion, Tallahassee, Fla., Nathan Mayo, Com. 

“Illinois Farm Economics,” Agr. Ext. Serv., 
Urbana, Ill., No. 42, Nov. 1938. 

“Agricultural Outlook for Illinois, 1939,” 
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Agr. Ext. Serv., Urbana, lll., Cir. 488, Dec. 1, 
1938. 

“Organization of the Louisville Wholesale 
Fruit and Vegetable Market,” Agr. Exp. Sta., 
Lexington, Ky., Bul. 386, Oct. 1938, H. B. 
Price, C. D. Phillips, and S. E. Wrather. 

“Commercial Fertilizers, Commercial Feeds, 
and Agricultural Liming Materials,” St. In- 
spec. Serv., Univ. of Md., College Park, Md., 
Control Ser., No. 167, Aug. 1938. 

“Farm Economic Facts,” Agr. Ext. Serv., 
Amherst, Mass., Vol. XI, Nos. 6 and 8, Aug. 
and Oct. 1938. 

“Crop Report for Michigan,” St. Dept. of 
Agr., Lansing, Mich., Nov. 1938. 

“Farm Business Notes,” Agr. Ext. Serv., 
University Farm, St. Paul, Minn., No. 192, 
Dec. 1938. 

“Equipment Expense per Acre on Farms in 
Nebraska, 1926-1930 and 1932-1936,” Agr. 
Exp. Sta., Lincoln, Nebr., Bul. 319, Sept. 1938, 
Arthur W. Medlar. 

“Types of Farming in New York,” Cor- 
nell Univ. Agr. Exp. Sta., Ithaca, N. Y., Bul. 
704, Aug. 1938, R. S. Beck. 

“A Study of Land Utilization in Newport 
and Bristol Counties, Rhode Island,’ Agr. 
Exp. Sta., Kingston, R.1., Bul. 268, July 1938, 
Basil E. Gilbert. 

“Some Economic Characteristics of Owner- 
Operated Farms in South Carolina,” Agr. 
Exp. Sta., Clemson, S. C., Bul. 316, Oct. 1938, 
G. H. Aull. 

“Department of Agriculture-Immigration of 
Virginia,’ Richmond, Va., Buls. 365 and 366, 
Nov. and Dec. 1938. 

“Report of Inspection Work, Commercial 
Fertilizers,” St. Dept. of Agr., Charleston, W. 
Va. Bul. (N. S.) 9, July 1, 1937-July 1, 1938. 

“Report of the Chief of the Bureau of Agri- 
cultural Economics, 1938,’ U. §. D. A., Wash- 
ington, D. C., A. G. Black, Chief. 

“Report of the Solicitor, 1938,” U.S. D. A., 
Washington, D. C., Mastin G. White, Solicitor. 

“The Allegan Land Utilization Project, A 
Demonstration in Better Land Use,” U. S. 
D. A., Washington, D. C., 90938, 1938. 

“The Bean Blossom Land Utilization Proj- 
ect,” U. S§. D. A., Washington, D. C., 90939, 
1938. 

“Cotton in the National Farm Program,” 
U. S. D. A., AAA, Washington, D. C., 39- 
Cotton-4, Nov. 1938. 

“Facts About Cotton Marketing Quotas for 
1939,” U. S. D. A., AAA, Washington, D. C.., 
39-Cotton-2, Oct. 1938. 

“The AAA Plan for Burley Tobacco,” U. S. 
D. A., AAA, Washington, D. C., 38-Tobacco- 
51, Nov. 1938. 

“The AAA Plan for Dark Tobacco,” U. S. 
D. A., AAA, Washington, D. C., 38-Tobacco- 
52, Nov. 1938. 

“Amendment to Orders, Regulations, and 
Determinations Under the Sugar Act of 1937, 
General Sugar Regulations Made by the Secre- 
tary of Agriculture Under the Sugar Act of 
1937,” U. S. D. A., AAA, Washington, D. C., 
Gen. Sugar Reg. Ser. 2, No. 4, Nov. 8, 1938. 











Foreign and .Imter- 


mational Agriculture 





ANY readers of Berrer Crops WitH Piant Foop have indicated an 
interest in reports on agricultural research in other countries. To 
supply information on this, titles and a few descriptive remarks of princi- 
pal articles in two magazines, Die Erndhrung der Pflanze, published in 
Berlin, Germany, and La Potasse, published in Mulhouse, France, will be 
given here. Lack of space will prevent us from giving any more than 
articles of general fundamental interest, although both magazines con- 
tain articles of local interest and abstracts of outstanding articles in 
other publications. This service is being inaugurated as an experiment, 
and the Editor will welcome remarks and suggestions on this depart- 
ment from interested readers. 


Die Ernahrung der Pflanze, De- With oats growing on a poor sandy 
cember 1938, Vol. 134, No. 23/24 soil about neutral in reaction, mag- 
nesium chloride gave highest yields, 
followed by magnesium carbonate and 
magnesium sulphate in order. All in- 
creased yield and magnesium content 
: : of the oats and tended to decrease the 
Brief remarks on a comparison of the calcium content. While magnesium de- 
Reinau, Kéttgen and Neubauer methods ficiency is known to occur mostly on 
for determining potash needs of soils acid soils, it is also found on neutral 
and of these together with the Egnér sandy soil. 
method for determining phosphoric 
acid needs are given by the author. The THe Root DevELopMENT oF Tosacco. 
Neubauer rye seedling method is con- By A. Piescu, Bucharest, Roumania 


sidered to be the er reliable for de- Studies on various varieties of tobacco 
termining both available potash and Jead the author to believe it is really a 
phosphoric acid supply of the soil. For tap-rooted plant. The tap root is in- 
determining only the phosphoric acid jyred in transplanting, causing develop- 
needs, the Egnér method appears to be ment of a fibrous root system. The 
particularly good. roots may penetrate to a depth of 40 
inches, but most of them are bound to 
A Typtcat Case or Macnesium De- a depth of 8 to 10 inches. The influence 
FICIENCY ON A Neutra Sanpy Sol. of root’ distribution to fertilization is 
By K. Scharrer and W. Schropp, considered. Photographs of root sys- 
Giessen and Weihenstephan, Ger- tems of the several varieties are given 
many, respectively in this abstract. 
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RESULTs OF A CRITICAL INVESTIGATION 
oF SomE Recent METHoDs oF SoIL 
Anatysis. By Dr. L. Schmitt, Darm- 
stadt, Germany 


January 1939 


La Potasse, November 1938, Vol. 
12, No. 115 


MECHANIZATION OF SUGAR BEET Grow- 
ING. By A. Fleury 


Description of the introduction of 
horse-drawn and motorized machinery 
in sugar beet growing in a section of 
France. 


AppLE PRoDUCTION IN THE “Foret.” By 


P. Renard and P. Mauron 


Description of cultural practices in 
production of fancy apples in the region 
near Bourges where orchards are so 
numerous that the region is called the 
“Forest.” 


Is Ir Necessary To INocuLaTE LeEc- 

umEs? By A. A. Duenez 

In discussing the subject the author 
considers that soils become “alfalfa sick” 
at times because the nitrogen-fixing bac- 
teria gradually die and disappear from 
the soil. This may be due to a number 
of causes, among them the development 
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of a bacteriophage or disease of the 
bacteria which causes them to die. This 
is best overcome by the use of inocula- 
tion with resistant types of bacteria. 


“Better modern methods of growing 
corn,” says Secretary of Agriculture 
Wallace, “may blind many people to 
the fact that loss of soil fertility is a real 
threat to the economic life of the Corn 
Belt. Some people in the towns whose 
incomes are most endangered by this 
threat seem least aware that it exists. 
They do not realize that corn, unless it 
is kept in its place by proper rotation, is 
one of the worst of all the soil destroyers. 
They do not realize that if the topsoil is 
washed away as a result of continuous 
corn growing, hundreds of small towns 
will also be washed away and the busi- 
ness men in those small towns will won- 
der why it was. The eroded fields of 
today may mean the ghost towns of 
tomorrow.” 


Fertilizing Hops for More Profit 


(From page 16) 


tion 250 pounds of sulphate of potash. 
The effect of this addition of the potash 
to the other elements is very strikingly 
shown in the table below. 

In addition to the absolute increase 
in yield shown in the table, it is also 
of importance to note that in the case 
of the unfertilized hops the shrinkage 
was 75 per cent; for the nitrate-super- 


the nitrate-superphosphate-potash plat 
but 70.1 per cent, thus bringing out 
very clearly the advantages of the pot- 
ash added to the mixture. Here is a 
gain of over 300 per cent on the cost of 
the fertilizer used. 

In discussing the relation of certain 
California hop soils Dr. E. W. Hilgard, 
writes in the California Agricultural 
Experiment Station Report, 1902: “The 





phosphate plat 73.9 per cent; and for 











Fertilizer Applied 





Yield per Acre in Lb. 


Net 
Profit 


Cost 


Value Fertilizer 


Green Dried per Acre’ per Acre per Acre 
Ns et act ibag dot 5,630 1,407 $211.00 
Nitrate of Soda, 320 lb. 
17% Superphosphate, 400 lb. .... 6,147 1,610 241.00 $11.40 $18.60 
Nitrate of Soda, 320 lb. 
17% Superphosphate, 400 lb. 

6 , 568 1,930 289.50 18.90 59.60 


Sulphate of Potash, 250 lb....... 
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analyses of the hop cones from Wheat- 
land, as well as from Sacramento, make 
it clear that there is a very notable de- 
ficiency of potash, and not apparently 
a deficiency of phosphoric acid. The 
analyses therefore confirm the conclu- 
sion drawn from the analysis of the 
soil, viz., that potash fertilization is nec- 
essary, a requirement which we had 
previously established for the Wheat- 


A field view of a large 


land region. ... Another, if not the 
chief value of the analyses is that they 
indicate the necessity of the employment 
of complete fertilizers; and this, too, at 
a very early time to replace the heavy 
draft . . . by the hop crops.” 


Importance of Potash 


Many of the writers stress the im- 
portance of potash in the fertilizer in 
enabling the hop plant to overcome 
the effects of unfavorable weather con- 
ditions and especially in throwing off 
the attacks of plant diseases and plant 
pests. Blattny states that the rapid 
growth during the season of a properly 
fertilized hop plant will aid in its fight 
against Peronospora. He states that 
the very rapid growth the plant will 
make under favorable conditions will 
break the mycelia and thus reduce the 
damage from this troublesome fungus. 

The same writer points out that pot- 
ash is even more beneficial in the fight 
against plant pests, such as leaf beetles 
and mites. In the case of leaf beetles 
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there are two kinds that are troublesome 
in Bohemia—Psylliodes affines and 
Chaetocnema conciuma. The properly 
fertilized plant overcomes these by rapid 
growth, so that the plant keeps ahead 
of the insect damage. Mites (Tetra- 
nychus altheas) are also very trouble- 
some at times, and here again a big 
healthy plant is better able to overcome 
their attack than an improperly and 








© Bureau of Plant In 
hop farm in Oregon. 


ste. 


dustry, U. S. Dept. of Agr. 


underdeveloped plant. The author 
points out that a big plant loses rela- 
tively less sap than a small plant, so that 
the relative damage is less in the case of 
a big plant. The use of excessive nitro- 
gen results in a thinner mesophyll layer 
of cells, so that when the mites attack 
the plants they work through to the 
important palisade cells and injure 
them. In the case of a properly ferti- 
lized plant, the mesophyll is thicker, 
so that the insects work in these cells 
and do not injure the palisade cells to 
such an extent. 

It is stated that one frequently sees 
the paradox of a good yield of high . 
quality hops from a garden severely 
infested with mites, because the plants 
are big and vigorous and are not 
troubled so much by this pest, while the 
improperly fertilized garden may have 
fewer mites, but the damage they do is 
relatively greater, resulting in a much 
lower yield. 

The fertilizer recommended for hops 
by the German Agricultural Society 
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corresponds to about 800 to 1,000 
pounds per acre of a 4-6-12 fertilizer 
in addition to manure. Other authors 
in Europe recommend that a smaller 
application of nitrogen be given in the 
spring and top-dressings of a quickly 
available nitrogen fertilizer be made 
during the summer. In any case, ma- 
nure should be applied in the fall and 
the mineral fertilizers either in the fall 
or early spring. In case no manure is 
used, the application of the mineral fer- 
tilizers should be increased and the 
nitrogen top-dressings made higher dur- 
ing the summer. 

Mr. Cowie of England states that a 
common practice in his country is to 
apply about 500 pounds of horn and 
hoof meal or meat meal per acre, 200 
pounds of steamed bone flour per acre, 
and 200 to 300 pounds of sulphate of 
potash; all applied about the month of 
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March. In addition, a top-dressing of 
nitrate of soda or calcium nitrate is fre- 
quently made when the plants are one- 
half way up the pole in the early part 
of May or late in June. 

It would appear as if the secret of 
successful hop fertilization lies in hav- 
ing moderate amounts of nitrogen and 
sufficient mineral to produce a sturdy 
early growth of the plant and to have 
an ample supply of all necessary nutri- 
ents in the soil beginning in early sum- 
mer and lasting throughout the grow- 
ing period, in order to take care of the 
extremely rapid growth of the plant 
during this period. There is probably 
no other crop that grows so rapidly dur- 
ing the summer and makes such heavy 
demands on the nutrient supply of the 
soil during its growing season. It is 
also stressed that hops desire a soil that 
is approximately neutral. 


Looking at Cotton from a New Viewpoint 
(From page 11) 


As to fertilizers, the group recom- 
mended from 400 to 500 pounds of a 
4-8-4 under average conditions for the 
coastal plain, and the same amount of 
a 4-10-4 for the piedmont. The use of 
15 pounds of soluble nitrogen as a side 
application was advocated, and if there 
were symptoms of potash deficiency or 
if this trouble had been noted on previ- 
ous crops grown on the same land, an 
extra 25 to 50 pounds of potash should 
be used as a side application. This 
should be secured from 50 to 100 pounds 
of muriate of potash or 125 to 250 
pounds of kainit. The nitrogen content 
of the fertilizer should be reduced when 
cotton follows legumes turned under 
for soil improvement, but 6 to 8 per 
cent of potash should be used in the 
fertilizer mixture on wilt-contaminated 
land. Where there is a magnesium de- 
ficiency, use fertilizers containing mag- 
nesium or side-dress with water-soluble 
magnesium salts. 

The recommendations gave specific 
times for planting, advocating early 


planting as a boll-weevil measure. Chop- 
ping also was given attention, and it 
was advised that three plants should be 
left in hills 8 to 12 inches apart. Culti- 
vation of the crop receivec adequate 
consideration, and for the first time in 
history a group of North Carolina agri- 
cultural leaders agreed to advocate early 
poisoning by mopping with the calcium 
arsenate molasses mixture or by dry 
dusting. The regular boll-weevil dust- 
ing program was advocated for later 
boll-weevil control, and control measures 
for red spider and cotton aphid were 
listed. 

The recommendations ended with 
suggestions about harvesting and gin- 
ning, calling attention to losses sustained 
by ginning green or damp cotton and 
to the proper storage of the ginned 
bales. In all cases, concluded the agenda, 
practice a good crop rotation found 
suitable for the farm. 

Naturally, I have mentioned only the 
recommendations made. In the plan 
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adopted, all of these items received the 
proper explanations, but since these are 
to be printed in full and widely dis- 
tributed, there is no need to take space 
to give them here. Let it suffice to say 
that representative cotton farmers and 
business men of eastern Carolina have 
girded their loins to make a fight for the 
“Old Reliable.” They have agreed on 
certain principles for which they will 
fight in 1939 and succeeding years. 
What will happen? Your guess is as 
good as mine. It may be that the new 
order of farm economics will kill this 
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determined enthusiasm. But if cotton 
growers follow these recommendations, 
especially if they adopt the one-variety 
cotton community idea, which will in 
itself promote these suggestions, then 
my guess is that cotton will be grown 
economically and that competitors may 
well have cause for concern. Cotton 
in this section will no longer be just a 
crop grown on sufferance. It will be a 
crop to which attention will be paid and 
on which the best available brains will 
be brought to bear, that it may not 
perish from North Carolina. 


Land Use as Related to Soil Fertility 


(From page 13) 


Soil tests over the past 2 years show 
that lack of potash is becoming of major 
significance and within a few years will 
become a very major problem in the 
maintenance of good farm tillage and 
hay and pasture land in most counties 
in Vermont. For the use of potash, 
$5,425 was earned by 408 of the 6,403 
farms in the four land classes in prepa- 
ration for new seedings, top-dressing 
meadows, and top-dressing pastures. 
This amount was distributed among 
the four land classes as follows: $2,497 
was earned by 172 farms for using pot- 


ash on class 1 land, $1,966 by 156 farm- 
ers in number 2, $773 by 72 farmers in 
number 3, and $189 by 8 farmers in 
number 4. 

While this amount was much less 
than that paid out for the use of lime 
and superphosphate, it shows a definite 
trend that was not considered of very 
great importance a few years ago. The 
applications of potash show it to be of 
greatest use in laying down new seed- 
ings—a total of 257 farmers in the four 
land classes using it for this purpose. 
Top-dressing meadows was second, and 


A Washington County, Vermont, farm showing an untillable pasture on a land class 1 and 2 farm. 
This field, because of its accessibility to the buildings, is made a good pasture asset by regular 
applications of 400 pounds of a 1-2-2 ratio high analysis fertilizer per acre. 
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A Rutland County, Vermont, farm showing a land class 1 farm with large, level fields suitable 


for crops, hay, or rotated pasture. 


This meadow land used in a pasture rotation produced plenty 


of feed when treated with 200 pounds of a 1-1-1 ratio of a high analysis fertilizer per acre. 


top-dressing pastures was third. The 
forms in which it was used were prin- 
cipally in a high-analysis complete fer- 
tilizer or as a separate application. 
During 1938 the trend has been to- 
ward an 0-20-20 combination, in view 
of the fact that no payment was included 
for the use of nitrogen. Figures on the 
results for 1938 conservation practices 


are not as yet available, but indications 
are for a much greater use of potash on 
most Vermont soils. A more practical 
knowledge of land use through a more 
accurate study of land classes will enable 
the farmer to make better use of fer- 
tility practices and a more equitable ex- 
penditure of his dollars which go for 
seeds and fertilizers. 


What Seeds Mixtures Make Better Pastures? 
, (From 


gether, and until we have a better un- 
derstanding of the way a certain seed- 
ing should be managed to allow the 
best forms to persist, we may have to 
continue to advise shotgun seedings. 
A little bit of this and a little bit of 
that in the mixture has been the custom 
in the past and perforce may need to 
be the vogue in the immediate future. 
But it hasn’t solved the pasture problem, 
nor is it likely to. If farmers in the 
intensive dairy sections of the United 
States are to divorce themselves from 
the necessity of growing annual crops 
for pasture or green feed to be cut and 
carried into the barn, they will need to 
manage one or more areas of perma- 
nent pasture containing plant types that 
are productive during that period of the 
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year when permanent pastures cannot 
be made productive or palatable enough 
to maintain the milk flow of high-pro- 
ducing animals. 

Such a system is probably possible 
at the moment with the judicious use 
of some of the larger growing grasses 
like orchard grass, smooth brome grass, 
and timothy. At least it would be pos- 
sible if we knew enough about the man- 
agement of these species to prevent them 
from being killed out by over-grazing. 
It certainly will be possible if the plant 
breeder improves the strains, making 
them not only more productive but by 
developing leafy forms making them 
more resistant to pasturing. 

What is the place of clover in this 
system? If we are to recognize the 
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opinions of British workers who ascribe 
a 50 per cent higher value to a pasture 
with clover than to one without, then 
we cannot very well avoid the effort 
to try to produce clover or some other 
legume simultaneously with the grasses. 


The Role of Legumes 


Perhaps alfalfa will work in with 
many seedings on adapted soils. Long- 
lived red clover strains are a possibility, 
for these are apparently present as wild 
forms and only await the touch of the 
breeder to consolidate them and bring 
them into the open as improved strains. 
There may be possibilities with alsike, 
too. Ladino clover competes quite well 
with the larger grass species, is adapted 
to a wide area and is already available, 
although it needs perfecting as an uni- 
versal strain to be used for all pasture 
seedings. 

Then there are myriads of wild white 
clover forms, large and small, but thor- 
oughly persistent for use in new strains 
that can be built for the purpose. There 
may be forms among these large enough 
to meet the competition of larger grasses, 
or it may be necessary to combine them 
with a giant form such as Ladino. At 
any rate with present certainties and 
future possibilities, there seems to be 
every reason to include clover of some 
kind in permanent seedings, not only 
for its intrinsic value as a feed, but also 
because it furnishes a cheap nitrogen 
supply in the sward and with other 
things equal, it furnishes less competi- 
tion with desirable grasses than the 
grasses do among themselves. 

If dairymen everywhere are to have 
summer-long pasture, it will require 
the combined efforts of the soil fertility 
specialist, the plant breeder, and the 


I have found out one thing today, 
said the city man who had found a 
job on a farm. 

What’s that? said the farmer. 

That the man who says the cow 
GIVES milk is a liar. 
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grassland management men. A fund of 
information is already available on how 
best to maintain a permanent pasture 
with suitable fertilizers, but more 
knowledge is needed on the correct 
methods to use to promote persistence 
in the most desirable pasture forms. 
The plant breeder is already aiming his 
guns at higher yielding strains among 
species already in vogue as well as at 
the improvement by building better 
types than we already have. Then the 
grassland fellows will have to prescribe 
a system of controlled grazing so that 
the efforts of the other two groups will 
not be wasted. 


Perfecting a Program 


So many things appear to be wanting 
to make this system perfect that it may 
sound somewhat visionary. As there 
are a lot of things wrong with our 
pastures now, it seems reasonable to 
hope that a few of the factors needed 
to improve pastures will before long 
come to fruition. When they do, it is 
quite likely that better species and con- 
trolled grazing along with adequate fer- 
tilization will be the paramount points 
in bringing this improvement about. 

It seems not unreasonable to venture 
the guess that the seeds mixtures in this 
program will be much simplified from 
what they are today, and that in definite 
areas for pastures pure lines or simple 
mixtures containing fewer species than 
are now in vogue will be seeded to elimi- 
nate competition of grasses one with 
another in the permanent pasture sward. 

This procedure coupled with proper 
management to promote longevity in 
the species so seeded should prove a 
vital factor in better pastures of the 
future. 





She: “If you don’t leave this room 
immediately, I’ll call the whole police 
department to put you out.” 

Ardent Sailor: “My love, it would 
take the whole fire department to put 
me out.” 
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Shallow Soil Orchards Respond to Potash 


(From page 8) 


from five positions in each plot, and at 
depths of 0-6, 6-12, and 12-18 inches 
showed equal quantities of replaceable 
potassium (sodium chloride method). 
Analysis of samples from every 3 inches 
to the 3-foot level showed very little 


Plots 1 and 2 show a considerably higher 
clay content in the surface soils, A and 
B horizons, than does plot 3. In the 
field this represents a very stiff phase of 
soil quite close to the surface, varying 
in depth from a few inches to about a 


TaBLeE II—MeEcuHANICAL ANALYSIS OF SOILS IN PLoTs 1 AND 3 








Horizons 





difference in the potassium level. In 
plots 1 and 2 the 0-3-inch level contained 
10 ppm, and 5 ppm in all the other 
levels. In plot 3 the 0-3- and 3-6-inch 
levels showed 10 ppm, and the remain- 
ing levels were all 5 ppm replaceable 
potassium. 

Differences in soil texture are well 
illustrated by the mechanical analysis. 


Fig. 4—Diagonal view in Plot 1. 


Plot 1 


Plot 3 








foot in plots 1 and 2, while in plot 3 
this phase does not appear until about 
the third horizon. In plots 1 and 2 the 
roots are found mostly in the upper 
layers, whereas in plot 3 they extend to 
a depth of 30 inches or more. 

That poor texture and shallow soil 
are factors in inducing this potassium 
deficiency condition on this soil type is 


Center row check, outside rows treated. 
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further illustrated in plot 1 itself. One 
row of this plot is outstanding in 
growth. An examination of the soil 
horizons under this row shows a free- 
dom from the heavy clay layer, the soil 
being much similar to that of plot 3, 
resulting in greater distribution and 
deeper penetration of roots. 

From the experiment it is evident 
that on the soil studied, Vineland fine 
sandy loam, potash fertilizers give an 
immediate response in improved foliage 
color and a normal rate of tree growth. 
Whether or not the tree maintains this 
growth condition is dependent upon the 
depth of the soil and its texture. On 
the shallower soils, particularly where 
the mineral content is low, regular ap- 
plications of mineral fertilizers are a 
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necessity. The fertilized trees in plot 1 
are almost three times the size of the 
untreated trees and are in full bearing, 
whereas the untreated trees are small, 
scrubby, and non-bearing. 

Peach orchards as well as apple or- 
chards on this type of soil have benefited 
greatly by being subsoiled with a Killi- 
fer-type machine, and for immediate 
response the deep placement of ferti- 
lizers is to be recommended. 

Leaf scorch symptoms and poor 
growth are the first indication of an 
upset nutritive condition. Whether this 
is due to a low mineral content alone, 
or whether it is coupled with a shallow 
soil, must be determined before a per- 
manent cure can be applied. 


WPA Aids Wisconsin to Test Her Soils 


(From page 17) 


The 5,500 farmers in Wisconsin who 
have availed themselves of this so-called 
State Soils Laboratory farm soil survey 
service have, many of them, been pio- 
neers in this State in the use of lime 
and fertilizers. They requested this 
service and paid for it. “Why,” they 
would tell their neighbors, “we had a 
professor from the Soils Department of 
the University go right over our farm 
and take soil samples, and then these 
samples were analyzed in their labora- 
tories at Madison.” Why shouldn’t 
they have faith and confidence in the 
recommendations which were made to 
them—and in most cases I believe I am 
right in saying that our recommenda- 
tions did hit pretty close to the then 
known information on soil-building 
practices. 

And it is my belief that this State 
Soils Laboratory in Wisconsin was a 
focal point around which the whole 
soil-testing idea grew. Professor Emil 
Truog was always fussing around with 
some new fangled idea, trying out new 
methods, trying out new equipment, 


and all these years he has had some of 
his graduate students working on the 
more intricate chemistry of his ideas. 
Truog was delving deep into all phases 
of the soil-fertility problems of farmers 


in Wisconsin. In the laboratory’ and 
in the classroom he was teaching his 
graduate students all that was known 
about soil solutions, soil colloids, phos- 
phorus fixation, and insofar as possible 
was making practical application of all 
this information. And so methods for 
soil-testing evolved—first his zinc sul- 
phide-lead acetate acidity test and then 
a quick test for available phosphorus 
and later for available potassium. He 
devised a new method for colorimetric 
determinations of pH with an easy 
means of reading these colors on a neu- 
tral white background. Manufacturers 
of scientific apparatus started assemb- 
ling these outfits. 

We now have soil-testing equipment 
being manufactured by many different 
companies. There is still much to be 
said for the correlation of different 
methods, and certainly in the hands of 
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untrained laymen these chemical tests 
may be rather misleading. But I have 
repeatedly said that based on the results 
of tests, together with some knowledge 
of the soil type requirements and some 
knowledge of the crop history of the 
fields from which samples are taken, we 
are able to make our recommendations 
with a high degree of accuracy. 

We, as soil specialists, county agents, 
Smith-Hughes teachers of agriculture, 
fertilizer salesmen, in fact college gradu- 
ates trained in the chemistry of soils, 
are being called upon to advise and 
recommend the right fertilizer for vari- 
ous crops under a wide range of soil 
and crop conditions. I argue that if a 
test of the soil will help in making 
these recommendations, then the test 
has been of value. If the tests give 


farmers more confidence in our recom- 
mendations and will result in their actu- 
ally buying lime and fertilizers, then I 
think the soil test has justified time and 
cost. 

And so in setting up our State-wide, 
soil-testing project in Wisconsin, I have 


argued that the testing of say 100,000 
samples of soil over the State during 
the winter and spring will result not 
only in the more general use of lime 
and fertilizers so badly needed, but will 
result in the more intelligent use of 
these fertilizing materials. 


A ‘‘White Collar’’ Project 


Yes, this is a WPA, so-called “white 
collar” project. The factor which prob- 
ably led to the setting up of this county 
by county laboratory project was the 
fact that in our State Soils Laboratory 
we have reached a limit in our physical 
facilities for turning out soil tests. Dur- 
ing the past 4 years the load of soil- 
testing has increased. We have em- 
ployed a crew of as high as four WPA 
chemists in our laboratories with one 
or two additional NYA students who 
helped in the preparation of soil sam- 
ples. But the heaviest load has been 
that of reporting the results of these 
chemical tests with proper recommenda- 
tions to farmers. This job has fallen 
on one or two of us. There have been 
months when we have run through our 
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laboratories as high as 2,800 samples of 
soil, and tests were made on all of these 
samples for available phosphorus, avail- 
able potash, and soil acidity. 

The idea of creating these county 
laboratories occurred to us as a means 
of cutting down the heavy load in our 
centralized laboratory at the University, 
and at the same time under the WPA 
set-up provide employment for WPA 
clients trained to do this work. 

In our WPA project proposal which 
went to Washington in describing the 
character of the work, we made this 
statement: “To provide employment for 
needy, skilled, and technical persons in 
the field of chemistry and agriculture 
in a soil-analysis program. This project 
will furnish work in addition to that 
provided for under sponsor’s budget and 
no regularly employed person will be 
displaced.” 

It has not been possible to get men 
with training in chemistry in all cases. 
In fact, in the rural areas we have had 
to take just average intelligent boys or 
men, and it has been surprising to us 
to find as many bright young fellows 
qualified for this work but who unfor- 
tunately were on relief. 


Standardized Equipment 


These county laboratories are being 
equipped with standard soil-testing kits 
which employ the same methods as 
are being used at our University labora- 
tories. Thus the work over the entire 
State is being standardized, and the re- 
sults will be comparable. 

The county agents and these WPA 
chemists have been or will be instructed 
in the technique of making these tests 
at schools which are being held through- 
out the State. Dr. H. H. Hull, who 
for several years has been in charge of 
our State Soils Laboratory, has been 
appointed as State Supervisor of the 
project, and he will spend much of 
his time out in the State in the general 
supervision of these county sub-labora- 
tories. 

To facilitate the collection of soil sam- 
ples, we sent out 250,000 soil sample 
bags to county agents, who in turn 
distributed them among the farmers. 
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These paper bags are the ordinary No. 3 
size with printed directions on the bag 
as to how to take samples. Space is 
given for answering questions related 
to the crop history. 

The county agents have employed a 
variety of schemes for the collection of 
soil samples. In some counties the 
AAA town or community committee- 
men were designated as receiving 
agents, and in turn county agents were 
to pick up these samples. Soil sample 
bags were also distributed by the rural 
school teachers; also through 4-H clubs. 
In fact, some county agents circularized 
the mailing list of their entire county 
and sent out a number of these bags 
with instructions for collection, etc. 

We were late in getting soil sample 
bags into the hands of farmers, and 
now since freeze up it has become much 
more difficult to chop out samples of 
soil, dry and prepare them properly. It 
is estimated, however, that a good 30,000 
soil samples have been collected and 
will be tested during the winter. An- 


other 250,000 soil sample bags will be 
distributed early in the spring. No 
doubt these sub-laboratories will be 
swamped with requests for soil tests at 
the last minute before the planting sea- 
son this coming spring. We are in 
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hopes that a supplement may be granted 
as of July 1, 1939, for the continuance 
of this project. 

But regardless of whether the project 
is continued under WPA or not, we 
know that many of these county labora- 
tories will still be continued, and the 
service of soil-testing rendered by county 
agents will become an increasingly im- 
portant and valuable service to the 
farmers of the State. Not only will this 
testing be helpful and popular as one 
of the services rendered by county 
agents, but may make a strong argu- 
ment to members of a county board in 
case they may be called upon in the 
future to vote for or against the reten- 
tion of the county agent’s office. 


Looking to the Future 


Soil-testing, we realize, does have its 
limitations, but on the other hand it 
is a valuable aid in starting farmers in 
the use of fertilizers and lime. In a 
State like Wisconsin where the use of 
fertilizer is still in its infancy (50,000 
tons used in 1938), we feel that the soil 
test is of great yalue in stimulating in- 
terest in and actually getting farmers 
to follow through and use more ferti- 
lizer and lime, which we know will add 
to the potential wealth and income of 
our Wisconsin farmers. 


Wisconsin distributed 250,000 of these soil sample bags among the farmers and is planning to 
send out another 250,000 this spring. 
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How to Prevent Fertilizer Burn 
(From page 22) 


influence of a fertilizer on the concen- 
tration of the soil solution in any given 
soil consists in mixing the fertilizer to 
be tested with a sample of the soil, ad- 
justing the moisture content of the soil 
to the optimum for crop growth, allow- 
ing it to stand at 5° C. for 5 days in 
a closed container, separating the soil 
solution from the soil by the displace- 
ment method and comparing its con- 
centration with that of the solution re- 
covered from the unfertilized soil. A 
comparison of the results obtained in 
this way with different fertilizers will 
serve as a measure of their relative burn- 
ing effects. 

The displacement method for separat- 
ing the soil solution from a soil consists 
in packing the soil into a cylinder, cov- 
ering the soil in the cylinder with a 
liquid, such as water or alcohol, to a 
depth of several inches, and then apply- 
ing sufficient air pressure over the liquid 
in the closed cylinder to cause the dis- 
placed soil solution to drop rapidly from 
an opening in the bottom of the cylin- 
der. The solution recovered in this way 
has been shown to be the true soil solu- 
tion. Its concentration remains constant 
until the displacing liquid begins to 
percolate through the soil. 

Different soils differ not only in com- 
position but also in moisture content 
when this is at the optimum for crop 
growth. The optimum moisture con- 
tent of a Norfolk sandy loam soil was 
found to be about 4 per cent of the moist 
soil and of a Cecil clay loam soil about 
17 per cent, or more than four times as 
much per unit weight of soil. It follows 
that when each soil contains its optimum 
content of moisture, danger from burn- 
ing in the application of a fertilizer to 
the Norfolk soil will be greater than 
when the same quantity of the fertilizer 
is applied to the Cecil soil. This rela- 
tionship does not hold, however, under 
the special conditions in which the clay 
soil has become so dry and the sandy 
soil so wet as to reverse the normal 


relative percentage of moisture in the 
two soils. 

Although the burning effect of a given 
fertilizer thus differs in different soils, 
the order in which fertilizer materials 
fall when arranged according to their 
effect per unit of total plant food in 
changing the concentration of the soil 
solution is very much the same for 
different soils. This arrangement in 
ascending order was found to be as 
follows: 


Double superphosphate 

Monoammonium phosphate 

Ordinary superphosphate 

Free ammonia 

Cottonseed meal 

Potassium sulfate 

Potassium nitrate 

Urea 

Potassium chloride 

Ammonium nitrate 

Ammonium sulfate 

Manure salt 

Sodium nitrate 

Kainit 

In table 2 are given the formulas of 
three fertilizers of different types. The 
3-8-4 mixture calls for 400 pounds of 
manure salts per ton and is typical of 
mixtures in use about 15 or more years 
ago. It was common practice to apply 
a mixture of this kind to cotton a week 
or so in advance of planting and then a 
like quantity of nitrogen later as a side- 
dressing. If all the nitrogen were ap- 
plied at once, the application would be 
equivalent to that of a 6-8-4 fertilizer. 
The materials used in the 6-8-4 mixture 
of table 2 are typical of those in use at 
the present time. The materials com- 
posing the double-strength 6-16-8 mix- 
ture of table 2 are also typical of those 
now in use. Tests made with these fer- 
tilizer mixtures show that the double- 
strength 6-16-8 mixture has a less effect 
on the concentration of the soil solution 
than the 6-8-4 mixture, and that the 
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effect of this mixture in turn is less than 
that of the single-strength 3-8-4 mixture 
in use about 15 years ago. This rela- 
tionship was found to hold true on both 
sandy and clay soils and for all applica- 
tions of fertilizer up to a maximum of 
about 8 tons of the 6-8-4 mixture per 
acre or 4 tons of the 6-16-8 mixture. 
These results indicate that danger from 
burning in single applications of pres- 
ent-day mixtures should be no greater 
than for split applications of the older- 
type mixtures. 

It was also found that 2-9-2 and 3-9-3 


mixtures prepared according to the for- 
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content of the soil solution as 640 pounds 
of potash as potassium sulfate.) 

(2) The substitution in part of free 
ammonia and urea for sodium nitrate. 
(About 60 pounds ‘of nitrogen as so- 
dium nitrate has the same effect on the 
salt content of the soil solution as 640 
pounds of nitrogen as ammonia.) 

(3) The increased plant-food content 
of fertilizer mixtures whereby less fer- 
tilizer has to be distributed per acre for 
a given application of plant food. 

Danger from burning not only varies 
with the composition of the fertilizer, as 
already explained, but also with the 


TABLE 2—FORMULAS OF FERTILIZER MIxTURES OF DIFFERENT TYPES 





Material 


Superphosphate, 16.0% P2O;............. 
Superphosphate, 20.6% P.0;............. 
Double a 48.8% P:0;...... 


Ammonia, 82.3% 


Ammonium sulfate, 20.8% N............ 
Ammonium nitrate, 35.0% N............ 
Sodium nitrate, 16.3% N................ 
Cottonseed meal, 7.0% N................ 
Manure salts, 20.0% KO... 2... ce eee 
Potassium chloride, 60.1% K:O........... 
NES 55S 02 aie tres wesc Kio Hue aseias, ahersie % 
Ls SS a ene area 


mulas in use in 1880 and 1910, respec- 
tively (table 1), are much alike in their 
effect on the salt content of the soil solu- 
tion, whereas the influence of the aver- 
age present-day mixture in this respect 
is much less than for either of the other 
two mixtures. This indicates that the 
danger from burning by fertilizers is 
decreasing rather than increasing as 
might be supposed from the increased 
use of the synthetic products in mixed 
fertilizers. The principal factors which 
contribute to the decreased salt effect of 
the average present-day mixture are as 
follows: 

(1) The replacement of kainit and 
other low-grade potash salts with high- 
grade muriate or sulfate. (It was found 
that 80 pounds of potash as 20 per cent 
kainit has as great an effect on the salt 


Mixed Fertilizer 


3-8-4 6-8-4 6-16-8 
Ib. per ton 

ae ae 1,000 Le eiche tas 
Piesie Om decole 777 294 
Behe te etree. ead Cea iaaeke 535 
PNAS « “hseios 23 40 
Blames 96 252 105 
Op Pee lg ef 70 119 
embed 123 Pipoh dane 
AB Pa eS be 286 343 343 
al teedidhe 400 ia én 
eaaind . ssh 133 266 
ee cities 5 maktes 402 298 
ieteares 95 eee Pod jp 

2,000 2,000 2,000 


manner in which it is distributed in the 
field. Fertilizers are ordinarily applied 
either broadcast or in a localized area 
close to the seed or plant. The horizon- 
tal movement of fertilizers is relatively 
slight compared with the up and down 
movement. A fertilizer located outside 
the spread of the root system may there- 
fore be without effect. The practice was 
therefore adopted in the case of many 
crops of applying the fertilizer in local- 
ized areas below or close to the seed. 
This method of application made certain 
that the fertilizer would be within reach 
of the plant, but losses frequently oc- 
curred due to impaired germination or 
seedling injury. The problem thus arose 
of getting the fertilizer close enough to 
the seed or seedling to give efficient 
utilization without getting it so close 
that the concentration of fertilizer salts 
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in the soil solution about the seed or 
young plant became sufficiently high to 
cause injury by burning. 

In an extensive series of field experi- 
ments carried on for the past several 
years by the National Joint Committee 
on Fertilizer Application, it has been 
demonstrated that for most row crops 
best results are obtained when the fer- 
tilizer is applied in bands about 2 inches 
to the side and a little below the level 
of the seed. With this method of appli- 
cation, normal germination of the seed 
can proceed: in a soil free of fertilizer 
and both young roots and shoots can 
develop without coming into contact 
with an excess of fertilizer salts. 
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Danger to crop injury by burning is 
now being reduced by the adoption of 
improved methods of fertilizer applica- 
tion, and by the changes that are taking 
place in the composition of fertilizers. 
The principal factors which contribute 
to the decreased salt effect of the average 
present-day mixture are: (1) The re- 
placement of kainit and other low-grade 
potash salts with high-grade muriate 
and sulfate; (2) The substitution in part 
of free ammonia, urea, and ammonium 
salts for sodium nitrate; and-(3) The 
increased plant-food content of fertilizer 
mixtures whereby less fertilizer has to 
be distributed per acre for a given ap- 
plication of plant food. 


Half a Hundred 


(From page 5) 


Henry Wallace testifies about two forms 
of religious driving-force animating 
men. His own personal definition is 
a method whereby man reaches out 
toward God in an effort to find in a 
practical way certain good potential 
qualities in himself and his fellows. 
But he admits that this definition does 
not satisfy many hustling men of busi- 
ness affairs, who have a fervor for 
money-making and material achieve- 
ment which is as much a religion to 
them as the Apostles creed to others. 


AM happy to find that Henry does 

not become a Pharisee in his analyses 
of these two personal cults. Each has 
its merits. I believe that the majority 
of our kind engaged in teaching, study, 
or research is naturally enrolled, con- 
sciously or not, in the religious school 
which Wallace adorns. We may not 
have been as faithful a Presbyterian 
church-goer as he or as replete with fit- 
ting scriptural guidance, but few of us 
are going to leave any sizeable estates 
which lawyers will be eager to probate. 
What we bequeath may be in time as 
substantial and sustaining; and not the 
smallest of our legacy to others is the 


desire to think fearlessly and act with 
honor rather than expediency. 

We of humble, unpretentious parent- 
age retain much of certain family inci- 
dents that refresh us today whenever the 
murk of material hazards threatens our 
peace of mind. Each of us has these 
obscure, unsung examples of fortitude 
which discount all the fumblings and 
failures. 

Among the simple things I treasure 
most, to be explicit, is the strange fact 
that in a spiritual sense I am brother to 
a white pine tree. This tall, majestic 
pine stands watch over a quiet country 
graveyard in a southern Minnesota 
county. For nearly sixty years this tree 
has seen the drought and the deluge, 
the clouds and the sunshine, the hopes 
and fears of rural folk whose loved ones 
come to rest beneath its resinous boughs. 
Its relationship to me lies in the saga 
of its seedling, planted by my father in 
that spring which followed a winter- 
time of woe. 

He had come to Minnesota with his 
frail wife and three children, hiring out 
as a tenant laborer after futile years in 
the Civil War and the lumber camps. 
The proverbial church mouse was 
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cheese-surfeited compared to him. Like 
Mark Tapley, however, he usually found 
occasion to be “jolly” when other folks 
would normally be glum, and made the 
most of meager comforts amid his round 
of rough and rigorous toil. 


IS optimism met a test indeed that 
winter of the Seventies. His sum- 
mer’s wages hardly sufficed to buy the 
family’s food, albeit the fuel could be 
hewn from slashings round about. In 
January his wife’s dry cough grew 
worse, and the fatal ending hovered like 
a specter at her bedside. An epidemic 
of diphtheria seized the pioneer com- 
munity, and father nursed the two older 
children to safety, after one consultation 
with the overworked practitioner. 
Alone amid the greasy utensils in a 
man’s culinary sphere, milking one cow, 
and keeping the homestead fires alive, 
he was hardly prepared for the Angel 
of Death—yet she came and bore away 
the youngest child, a boy of four, who 
had succumbed to the current malady. 
The little boy died in his arms late in 
the night, as father sat huddled in an 
old rocking chair, with one of his wife’s 
patchwork quilts wrapped in folds over 
himself and the choking baby. I re- 
member his repeating the incident in 
after years to me, who had another 
mother; and how strong he persisted in 
the faith that “tiny Elmo” reached up 
and touched the tips of unseen wings in 
the cold of that cheerless room. 


OBODY came to the funeral. You 
see, it was pretty cold weather in 
Minnesota, and the rough new roads 
were not plowed out as they are today 
after every storm; and father never had 
much time or money for churchly con- 
tributions—and he was just a drifting 
stranger doing day-work anyhow. 

So father found a little pine packing 
box somewhere, and he took his pick 
and shovel over to the adjacent ceme- 
tery, after making sure that it was in 
the No Man’s Land of the Potter’s Field 
where he dug the grave. I guess for 
once he didn’t feel very jolly, but he re- 
membered a few verses from the New 
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Testament, and after he had lowered 
the little body into the narrow, frosty 
hole, he bent down a minute in the 
snow for a doxology. After he had 
thrown back the frozen clods and 
marked the spot with a shingle, father 
resolved to erect a more suitable living 
memorial in the coming spring. 

And again in the spring when he 
found time to transplant the seedling 
pine, his labors were also unattended, 
for his wife had meanwhile passed away, 
and her body was taken to another bur- 
ial ground by her folks. 

On that May morning father prob- 
ably had more time and inclination for 
a private ceremony and some reverent 
reveries all his own, at least more than 
he had when my half-brother was 
buried. At any rate he set the tree a 
few feet beyond the unmarked mound, 
and kept it watered from the spring all 
summer, hoping against hope that when 
he moved in the fall the roots of the 
seedling would sustain it as a lasting 
landmark, so that the stubborn land, so 
unkind to little ones of low degree, 
might grow a giant pine to outlive gen- 
erations yet to come. And this is why 
I am a little proud of being brother to 
a calm and glorious pine—as much a 
part of my family life and destiny as 
any blood relation whom I claim and 
love. It is a step nearer immortality 
than any of us hope to come, for the 
tree is known quite well throughout 
that happy countryside, and therefore 
safe from vandals for the pride and 
beauty of its form and its sanctified 
location. 


HUS I am confident that as each 

one of us passes the half century 
mark and knows that the first half is 
the hardest, it will not be so difficult to 
be serene and hopeful toward that which 
remains to be done. We have been heirs 
to many errors, but we likewise are the 
reapers of a golden harvest of memory 
in which the noble and the just pre- 
dominate. And whether or not that 
which is left to do has a “punch” in it, 
you may be sure we are going to get a 
“kick” out of it after all! 








GOT HIS MAN 
The police had photographs of the 


escaped convict in six positions and sent 
the pictures throughout the country, 
asking the authorities to apprehend him. 
Promptly came a reply from the marshal 
of Bent Corners, which read as follows: 

“Received the pictures of criminals. 
Have captured five of them and am on 
the trail of the sixth.” 


“Don’t you think that violinist’s ob- 
bligato is beautiful?” 

“T can’t say yet. Wait until she turns 
around.” 


“Before I heard the doctors tell 
The dangers of a kiss, 

I had considered kissing you 
The nearest thing to bliss. 

But now I know Biology 

And sit and sigh and moan, 

Six million mad bacteria— 

And I thought we were alone!” 


“Get a good laugh at the bathing 
suits worn 30 years ago, ‘cause 30 years 
hence, there won’t be nothin’ to laugh 
at.” 


“Guilty or not guilty?” asked the 
judge sternly of Rastus, charged with 
chicken stealing. 

“Not guilty, Jedge.” 

“What is your alibi?” 

“Alley by which?” 

“You heard me. Have you an alibi?” 

“You mean de alley by which Ah 
got away, Jedge?” 





Lydia had four children and named 
them Eenie, Meenie, Minie and Edgar; 
because she didn’t want no Moe. 


“Don’t you ever get Johnnie and Bill 
confused ?” 

“Yes, mother, I get Johnnie confused 
one night and Bill the next.” 


Dad—“Son, I never knew what it 
was to kiss a girl until I courted your 
mother. I wonder if you will be able 
to say the same to your children.” 

Son—‘“T think so, Dad, but not with 


such a straight face as yours.” 


EVER EAT ONE? 


“George, you may bring me two fried 
eggs, some boiled Virginia ham, a pot 
of coffee, and some rolls,” said a man 
to a waiter on a dining car just after 
leaving Montreal. 

“Yassa.” 

His companion said. “You may bring 
me the same, but eliminate the eggs.” 

“Yassa.” 

In a moment, the waiter came back. 

“Scuse me, boss, but jes what did 
you all say erbout dem aigs?” 

“T said just eliminate the eggs.” 

“Yassa.” And he hurried away to the 
tiny kitchen. 

In another moment he came back 
once more, leaned confidently and peni- 
tently over the table and said: “We had 
a bad accident just afo’ we leave de 
Windsor Street Depot dis mornin’, 
boss, and de liminator done got busted 
off, right at de handle. Will you take 
‘em fried same as dis hyar genman?” 
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